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UMBER of approvals 
pres been made by the Administrative 
Committee on Standards, of recom- 
mendations presented by some of the 
technical committees. The accom- 
panying table » lists these 
some of which are on tentatives issued 
for the first time. — 

Materials: 
‘The Joint fiect of of 
Temperature looks to A.S.T.M. to ap- 
prove and publish its recommendations | 


on standards. This committee is 


Th 1e ‘first of various proposed stand- 
ard tests and recommendations, which 
will come from the Joint Committee | in 
its itensified program, is a tentative 
recommended practice for conducting 
time-for-rupture-tension tests. The 
practice covers the essential require- 


ments of testing ms achines and test | 


method for me: asuring the frac ture time — 
of metallic materials—t he time for frac- 7 


to “occur under constant tensile 


loads at constant temper: ature. The 
‘Tupture test is one of the most widely 
practiced methods for evaluating high-— 
temperature properties of metals. od 
was developed in a panel on gas turbine 
materials through speci: al section 


which includes leading authorities of _ 


‘this field and was referred | subsequently 
to the Joint Committee for approv: val. 


— 


Stone: 

The Standa: ards Committee has ap ap- 

proved a new tentative—Test for Abra-— 

sive Resistance of Stone ‘Subjected to 

Foot Traffic. method follows a a 

long trial period at the Bureau of Stand- _ 


Petroleum Pro ducts: 


and Standerdization of Specifications and Methods of Testing” 


CABLE ADDRESS—TESTING, 
. J. Painter, Associate 


by s several Gov vernment departments. 


ek 


The Standards as Method of 


proved several recommendations sub-— 
mitted by Committee D-2 on Petroleum 


_ The first of these is a proposed tenta-— 


tive method of gaging petroleum and 

Pe petroleum products. It was dev eloped | 
over the past two years by Section A_ 

on Gaging Procedure of Division II on 

Mes surement and Sampling. It will 

‘4 be included in an ‘“‘A.S.T.M. Manual on 
M 


easuring and Sampling Petroleum — 
and Its Products,’ “4 


first volume of projec ted set of 


measurement standards. 


= Two ther Method of bP 


which will be 


rg 


Measuring: the Tempe rature of Petro- 
and Petroleum Products, and 
Sampling Petroleum and 
Petroleum Products, ave been de- 
veloped over the same period by Sec- 
tions C on Temperature and F on 
Sampling, respectively. Along» with 
the two previously me ntioned st: andards- 


‘these last tentatives will be included in— 


~The ards Committee has ap- 

proved a revision in Tentative Method 

of Test for Water and Sediment in s) 
Petroleum Products by Me: ans of Cen-— 


4 mewmanual 


(D 96-47 T), the revision incor- . 


porating several changes in procedure 
which have been made to simplify the 


“operating technique. The changes w ere 


Recommended Practice olume worked out by Section B on Extraneous 
Calculations and in Meas- “Material ‘of Research Division V on 


urement of Petroleum Petroleum 


P odue ts, has also been: prepared by the 
“sar group and it will also : appear in the 


“Manual. ual. 4 


Tentatives 
| Methods of of: 


| for Resistance of 


Stone Subjected to, Foot Traffic 


241-50 T) ral 
Sampling Petroleum and Petroleum 


Products (D 270-50 T) 
for Consistency of Adhesives: 
Method A: Cup Me thod 


Gaging Petroleum and Petroleum 


Products (D 1085-50 


po Measuring the Temperature 


wy troleum and Petroleum Products 


ual meas 


ond Jone, 1950 


Methods of: 


Analysis of Fuels. D 96 in its newly re- 
vised form wi ill | be included in the man- ay 


troleum. 


Actions of A.S.T.M. Administrative Committee on 


in Measurements of Pe 
: um and Petroleum Products (D 
Conducting Time for Rupture-Ten- 


sion Tests of Metallic Materials 


A 
Test for Water and Sediment in Pe- 
troleum Products by Means of 
Centrifuge (D 96-50 T) 
Test for Resistance of Adhesive 


ards and elsewhere, during which the 1086-50 T) 
Wear resistance of walkw ay surfaces of | ~4 Recommended Practice for; 
stone or other hard materials was dee Volume Caleulations and Come 
Are you interested in?: New Standards—p. 5; Publication Program—p. 6; New Publications—p. 10; Standard- 
ization Activities—p. 19; Bearing Materials and Lubrication—p. Fungus Growth and Plastics—p. 53; Air- 
Finishes—p. 56; ‘Reinforced Brick Masonry—p. 67; Specific Heat of Thermal Insulating Materials—p. 79. 


6-5315 
— 
4 
Bi Am nittee Accepts Recommendation s on New and Revised ff 
94 
suing and sampling pe- — 
7? © | ia 
‘a 
he 
D 


for Resistance of. Adhesive B nds {) 
Chemica Reagents (D 89646 T), 
‘method as revised includes a screenj 


method. ne first of several con- 
sistency ‘expected to be stand- 
ardized for adhesive testing, = 


Standards hes’ ap- 
proved a Tentative Method of Test for The committee has also accepted | a test which will minimize test: work jp, 
Consistency. of Adhesives by - revision of Tentative Method of Test — 


Publication’ Schedule for 


to Book « of Standards, caf hemical Analysis d 


methods was published | in | way for the past year, bool 

HE publication 1946. it is expected the 1950 Book of include not only all the ASTM pag 

ule of ‘the Society continues to grow al Analysis will be av: ailable Ste andards pertaining to soils, but many 
each year as is evidenced by the number around November, a and should comprise proposed methods which are publis hed 
) oO ublications— major portion of the 000K 1s devote | 
1950 Index Standards: to these procedures, which were sub. 
‘Methods of C Chemical Analysis, WwW ‘ith the continu: rally ‘increasing num-— mitted through the effort of Committee | 
ceedings, Index to Book of Standards, ber of standards and tentatives , the D-18. The book thus will give 
and the Year Book—and the special value of the combined index of stand- = complete picture | of methods of a é 

compl ations of standards, there are a and _tentatives grows. This is determining and evaluating various 
great ‘many symposiums and special particularly ‘significant. it in Supplement properties of soils, those that have been 
publications to be published within the —_—years in view of the increased number of Standardized — ball well as many other a 


standards books. Publication of this that are in use or or under study. Itisnoy 

1950 edition is for February, available and is discussed more fully ing 

and will aggregate 250 pages. See _ Separate article in this Buverin | (see 

a ce 10) 

p. 12; this ‘pag 


Year B Book: Special Technical Publications, 


ao 


1950 iia to Book of Standards: 


marks 1950 and the complete membership and off- “The symposiums featured 


1951 The 1950 
Book “of cial company -member representatives as part of the 1950 Annu 


al | Meeting will 
ly with dis 


& inde will ine issued i in six parts in (name, title, address, company, etc.), _ be published separ: ra 
and a list of geographical distribution of ¢ ussion. > wt 


members on request. "The book 


aggreg: ate 575 pages: and is 


heavy paper covers. They will in- 
clude the new and revised standards members well as personnel of all 1950 Annual 
and tentatives adopted or accepted at 


AS.T.M. committees, is furnished 


the 53rd Annual Meeting or by the 
Administrative Committee on Stand-— 


"scheduled for distribution early 


ards, 2000 October. Symposium on Corrosion of Gas Turbine 

Symposium on Methods of Testing 

1960 Proce edings: Special Compilations o of Standards Soils Under Triaxial Loading (thi 

7 Again it is expected the Proceedings The tabulation giv en below of special ms 


triaxial testing which were presented | 
will be a sizable volume, namely, ;, around compils ations of standards should be at the First Pacific Area National ri 
1200 pages. In addition to the com- viewed as approximate only Chere 
mittee “reports and t technic al papers “are so omany factors affecting these books 
- presente at the 1950 Annual Meeting, _ that it is not possible to give any ac- 
“the Proceedings will contain some of the — curate estimate of size or the date — 
papers presented _at the First Pacific they may become available, The size 
Area N ‘ational Meeting held in San is affected by committee recommenda- 
‘ 7 Francisco, Calif., last October. The tions which may ay be submitted through 


Meeting held in San Francise, 
 Calif.,on October 10,1949) | | 
Symposium on Identific ation and Class 


fication of Soils 
Symposium on the Role of Nonde 
structive Testing in in tee Economies 


_ papers presented at the Annual Meeting _the Administrative Committee on Stand- Symposium on Use of Pozzolanic . Me 8 
as part of the special symposiums and the of j issue is governed terials ¢ umn Mortars and Concretes: 
will appear a as — “somewhat by editorial considerations papers symposium presel 
_and also to a great extent by the tremen- —_the most complete picture of the statu: 
Metho dous printing lead. An innovation _of this important subject of the use 
fethods of Chemical Analysis of Metals: ‘this ye 
S yea publication of supp pozzolanic materials that: has hitherto 


1949 Book of Standards does not 
inelude. the A.S.T.M. methods pertain- 
to to Chemical Analysis of Metals. 


ments to a number of compilations of been assembled in ‘group. This 
standards — Tecently issued “so as to. symposium was giv en at the time 2 of the 
bring these u up to date without repub- ‘First Pacifie Are ea National Meeting 


These methods will be published in a lishing the complete ee held 1 last October. 7 Copies _ are now | Be 
separate volume as the 1950 Book of ailable and the book is discussed 


S.T.M. Methods of Chemical Anal- 
ysis of Metals. previous “book: 


another article thi 


Soils for I E ngineering 


greater detail in 
T his book, ‘on which 
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Papers or on Radiography: of Use of C reep Data in Cc. 
Ww. 


tion deal with progress i in the develop - 
ment and application of electrostatic 


betatron- -type X- “ray, generators 


The titles of the papers comprising this 
symposium are listed below. Most of 
these pe papers were presented : at the 1949 prrers on Wood: Res bse 


The papers in this publication were 


Freeman, D.N. Frey, E.E. Reynolds, 
A. E. White 


Th} 
The papers scheduled for th in November. Creep-Resistant Alloys—J. 


ar one- -million volt range, 


yelopment application of an X- Tay Basic Principles of Practical Ultrasonic presented at the First Pacific Area 


machine studying material ‘Testing—J. C.Smack National Meeting last October. One 
‘engineering | parts in motion, and prog- Ultrasonics in the Heavy of the papers covers studies whieh 
in technique. This sy mposium Industry—J. C. Hartley were conducted to get data on the 
was held at the Annual Meeting in 1949 between Properties 

and a more detailed description of the 


is given in this Bu LLETIN” (see Testing in Railroad Work— ‘and the affec ting: strength 


page 12). — -E.D.Hall such members, in order to establish 
now av ones in the ilectrical y— ymmend: ations for design procedures. 
Symposium on Rapid Methods for the fir, one ¢ onsisting essentially of a = 
Metals: collection of data on st andard tests of 

i 7 acturing Control of Metals by Ultra- Douglas fir and for second- growth Doug- 

a 


4 

rapid methods for the identification sonic Methods— C. H. Hastings a and 
“of metals, a a ‘symposium 0 on this subject S.W Carter las fir of 60-yr ia and 90-y yr. Classes; 
held at the 1949 Annual Meeting Ultrasonic Ww ave | in Ms ate- the & discu -‘ussion. of a few 
covering discussions the general rials: A Guide to imports unt of old- 
principles involved in the various types Aspeets- hic hi as bee 
of methods in current use and also 
discussion of specific _ applications of 


ca 
rs on Plasticity and reep of Metals: 


pression vertical to grain, shrinkage, 


“rapid identification ‘methods to The publication comprises four compre paralle = 


ticular classes of metals and _ alloys. which were presentec d at the 
Iti is expected that this symposium will Pacific Area National Meeting — last 
be available in November. he papers fall. One _ paper ¢ deals w wets he super 


hich have been popularized 
comprising this mposium ire a oys uch been popu ar 
‘follows: “with the advent of the jet engine. 


Their dev elopment h has. been based on 


hardness, and na ail holding power. 
A fourth paper cov overed studies made _ 
the mechanical properties of second- _ 
growth redwood and comparison with 
timber. _ Announcement be 


L. A. Wooter the need for alloys” to withstand 


Development, Present St ate, and Out 
igl treme stresses t 
bok of Spot Test iudyie- F. Fei tresses in the high-temperature 


: 


components of gas s turbines . Another of of G Lami- 
roe describes the creep data available. nated W ‘ood Construction—A. 


raphy—H. W. Hermance and H, 
struments for R apid Met Tdenti- limitations in _interpols ation and extra- Physical Mechanical Properties of 


n 
~ fication—R.R.Webster polation of the data. It indicates the 
der 
Separating Alloys by Relative Spot types of additional data which would 
Tests—H Kirtchik eal ful Strength and Related Prope rties of Old 


Rapid Methods (ortho. problems confronting designers in the Fomes Pini—J. R. Stillinger 
use of metals for high- temperature Mechanical Properties of Second- 
Lewis and D. R. Evans service. AU third “paper dealing with ‘Growth Redwood and Comparison 
7 application of forming criteria to. pro-| Virgin Timber—Emanuel 


Examination of Plated and Prote etive: 
Coatings by Electrographic Analysis duction problems covers deep drawing, anosi 
=N. Galitzine and $.E.Q. Ashley -—bending, shrinking, stretching, and ymposium on Measuring Viscosity 


‘A Field Test Kit and Procedure for general considerations, including loss of igh Rates of Shear: 
in the Rapid Identification of generalized stress and strain and of Some: time ago $ Subcommittee V_ on 
Some ‘Nickel Alloys and Stainless fracture, principles of dimensional s simi- Fuels of A.S.T.M. Com-_ 
a larity, and classification of parts and mittee D-2 on Petroleum Products = 
ta Steels forming operations. A fourth paper ‘Lubrie: ants as requested to develop 
points out that the method for measuring viscosity at 
Symposium on Ultrasonic Te sting: _ experimental data suitable for allow ing _— rates of shear up to 1 ,000, 000 reciprocal — 
a choice to be made among various seconds. Interest the subject 
A This symposium is based on a theme theoretical possibilities has not kept 7 stemmed from the fact that the use of | 
_ Made up of the following points: (1) — pace with the development of mathe- additives of various types in lubricants — 
ultrasonic testing is being used very” matical theories of plastic behavi ‘lor. ‘fluids ws as increasing rapidly and 
_ extensively today, (2) ultrasonic testing © _ This publication i is scheduled to appear that the resultant viscosities of such 
and is being applied September. the “papers: products might vary with use in which 
igently by engineers in all branches are as follows: gage the values obtained in conventional 
and in a variety o 
: ari ty of industries, (3) it is Experimental equipment might not indicate their 
just another device for throwing Sh t Metals—L. R. Jackson performance ‘in use, The subcommit- 
- more material; it can and will id ow in Sheet Metale— on was called he 
al; in and will al and W.T. Lankford oe tee’s attention was called to the exis 
abet manufacturing, and (4) stand- 3 ‘Forming Parameters Criteria ence of two test methods which looked 
ard equipment is available which Design and Production—W iliam very promising. One of t these was the 
Perform very acceptably i in the hands “Schroeder tapered plag (shear in a 
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bee Needs in his 
had n used by S. J. Needs in his his Approximate A proximate 
_Telationship to performance. Sponsoring jot Title Pages Date 
The other one had _been in use at B-1 for Electrical Conductors 230 
Pennsylvania State College by ‘Prof. D-2 Products and Lubricants 
D-3 Gaseous Fuels — 
Fenske in his study of hydraulic liquids. Products 670 
In this case apills aries used, to D-13 Textile Materials 
‘D-18 Procedures for Soils 43840 
pared by Messrs. Fenske and Nees is Supplements to 
and at meeting of Com- 1 Paint, Varnish, Lacquer, and Related Products| 
mittee D-2 held in W ‘ashington last Insulating Materiais 


ng Abstracts: “ce eedings. In ‘1943 a report on available. stand. 

Supplement to Me opment and t use of spectroscopic methods —_ard samples was prepared under the 
This: supplement to the bibliography in analytical control. The use of both sponsorship of the War Metallurgy 


of “Metal Cleaning” the bibliog- emission spectra and absorption spectra Committee by W. R. Brode. 
1y up to date and ‘supplements procedures are outlined and the method report: was revised by W. R. Brode and 
the book published last year by 165 limitations indicated. B. Scribner and published in 
-‘Teferences. The published last and color description, the application October, 1944. "Since then, Subcom stat 
year consolidated all previous material — of these methods is considered as well mittee IV on Standards and Pure Ma. om 
andalso contained a large group of addi- as the use of spectrophotometer pro- terials” of Committee E-2 on Emission | 
tional references and several indexes. cedures in infrared and ultraviolet Spectroscopy has undertaken to keep pag 
;  T he supplement will be available around | regions of the spectrum. Part of the the report up to date. A revision was } Dat 
November. lecture is devoted to the field of emission published 1947 and now the results. 
> to Didi on spectroscopy, including the develop- ofa a new survey are published to provide 
Blectrical Contact: wee amin y _ ment of rapid analysis procedures and in a form for ready reference current | Hy' 
1949 Supplement to the Bibliog recording instruments. samples . The report should be available | tab 


raphy 2 on Electrical Contacts w hich in October. arol 

publication includes extensiv e abstracts, Report on Standard Samples for , Spectro- a. are 


is the sixth Supplement to the original chemical . Analysis: Procedure s for Emission Spectrochen the 
Bibliography issued i in January, 1944. Quantitative spectrochemica analysis = 


This publication, ‘including its Supple- based on comparison of unknown 
= to recent advances in emission | 

ments, is really a monumental one and ‘samples w ith standard samples 
‘spectroscopy, the variety of apparatus 
is of outstanding service to all those “similar composition. Standard samples 

techniques currently in use has 

concerned with this field. The supple- frequently prepared by the analyst 
ment is scheduled for tion in 7 for the particular problem in hand, to preclude stand 


tember. but for the analysis of many common en: ible the committee to write tentative 
49 materials, particularly metals and alloys  °™ 
1950 Lecture—Chemical Spec- methods. It was felt that the best 


ad 


excellent and informative lecture 
«: on “Chemical Spectroscopy” given by 
Dr W allace R. Brode of the National 
Bureau of Standards at the 1%50 Annual 


_ Meeting will be available around Decem- 
Its will also appear in the 1950 Pro- 


in “approach to the problem was the collee- 
= 

distribution, The rapid growth of | tion of procedures that are currently “ 


spectrochemical analysis and a corre- being used. The committee has wen. 
completed the collection and prepar- 


spondin increase in available standar a 
a teggh for a periodic compilatic aia _ tion for publication of some 50 suggested 
methods for emission spectrochemieal 


of types of sources of standards for the 


analysis, covering aly wide range of 


Th 
to publish these methods as a compile 


LIST OF PENDING PUBLICATIONS. tion which will av. ailable aroun 
1950 to Beck of Plastics Symposiums X-Ray Diffraction Data Cards Index: Ge 
1950 Proceedings Technical Publications and and Effect of Sigma Phase on the index is bein re pared for 
of Chemical Analysis Papers” -Temperature Properties g prey AS 
Metals X-ray diffraction cards which indes |, 
Index to A.S.T.M. Stand- Marburg Lecture Corrosion of Gas Mate- be eric 4 
1950°¥ lement to Metal Clea ing at Elevated Temperatures is to be in two sec tions: ( ) a = 
1949 Supplement Bibliog- Methods of Testing Soils Under listing Zand (2) alphabetical listing. il 
‘Compilation: 1950" on ong Loading book w ill occupy 900 pages and Wi 
pecial omp ilati Appendix to AS entification and Classification 
“Manual of Engine Test Meth- Soils be furnished to each ] pure haser of the 
Wire for Electrical Conductors _ods for Rating Fuels ‘Ultrasonic Testing X-ray cards. It will be bound in cloth 
Copper and Copper Alloys _ Data on Hydrocarbons _ Role of Nondestructive Testing a a 
Petroleum Products and Lubri- X-Ray Diffraction Index _ in the Economics of Produc- and expecte ted available in 
Rubber and Rubber-Like | Prod- Manual on. Quality Control of se of Pozzolanic Materials in — 
Textile Materials == Manual on ‘and Rapid Methods for the Identi- ar Students in ngineering: 

Soils for Engineering Purposes Sampling of Petroleum and fication of Metals 
‘Supplements to Compilations: Its Products compilation of standards and | 
ement for Emission Spec- Measuring Viscosity at High ag 
Paint, Varnish, Lacquer, and trochemical Analysis Rates of Shear data for use in technical schoo 


_ courses involving materials of engineer 
x ST M ULLETI September 1950 
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ing 18 assembled. ambled, ‘The new of 


this book w w ” be available i in September. 


Control of Materials: 


thenes and aromatics, (2) paraffin 
hydrocarbons, and (3) mono-olefins, di- 

_ to keep the tables up to date through 
"preparation of revisions from n time to 
as is found necessary. Copie 


time ; as 
will b be available by October. 
1950 0 Appendix to A.S S.T.M. Manual 
Engine Test Me for Fuel 

- This apr appendix has been prepared by 

Divi ision of Combustion Charac- 
teristics, of A.S.T.M. Committee D-2 

expected copies of this 

of data. It is on Petroleum Products and Lubricants. 

It includes recent changes in the 1948, 
Manual of Engine T Test Methods for 
Rating Fuels and also in the 1949 


book will be available in October. . | 


eats on Measuring an 


is a revision anc amplification 

of the Manual on Presentation of Data — 

which was published in 1940. The 
book is divided into three sections: 
(0) presentation of data, (2) presenting 
plus ‘and minus’ limits of of uncertainty 
of an observed average, ‘and (3) control. 
chart method of analysis of presentation: 


“Symposium on on Statistics: 
7 This sy ymposium v was presented at the 
First Pacific Area National Meeting 
} last fall and covers the application of and Sampling of 
statistical methods in industrial quality Petroleum and Its Products: 
This book is discussed ir 
control. This book 1s discussed in This manual is being prepared | by 
greater detail Gn this 
page 11). be Copies are now avai ailable. 


be the first volume of a projected set of 


ata on Hydrocarbons: contain a suitable introduction; three 


Technical Committee H on “Light new Tentative Methods on Gaging, 
current Hydrocarbons of Committee D-2 Sampling (including Volume Cale ula- 
andard Petroleum Products has made available tions and Corrections), and Tempera 

tables of physical constants of light ture Measurement; also the Method - 
aromatic hydrocarbons, The tables Test f for Gravity of Petroleum and 

are divided into three parte and cover ‘Petroleum roduc ‘ts by Means the 

the following ‘Hydrometer 39) and the 


This by 
Daniel R. Condon, 

U. 8. Testing Co., 
Inc., won honorable 
mention in the 
General Section 
the Seve n th 
ASTM. Photo-_ 
Exhibit. 


will 
of the: 


olefins, and acetylenes. It is planned A hihnn ¢ of Centrifuge (D 96 


um on Turbine 


Committee D- 2 on Petroleum and w il "Lubrication 


50 


Copies will be available in Oc tober. 


‘Iti is from time to time, 
to review the progress it has font 

and to consider prob lems fe for the future. 
This was done by the authors of the 

four papers on lubrication 

presented at the symposium which was 
held a at the First Pacific Area National - 
Meeting in San Francisco. The sym- 
posium should be of interest to all 
those connected with the lubrication 


turbines and development of 


‘tent procedures for turbine lubricants. 
Copies of this sym mposium will be 


available this month. The titles Of 


ments of Gas Turbine Equipment— 
Operating Experience Problems 
Relative to Lubricating Systems of 
Steam Turbine Sets for Utilities— 
Specific Problems Pertaining to Lubriea- 
tion of Industrial Turbines—A._ 
Morrow 
Lubrication of Marine Turbine 
 pulsion Equipment—F. 8 8. Jo 


the papers are follows: 


ones 


| Tentative Method of Test for Water P 
) 
dec, 
et, 
ug. 
ad 
et. 7 
stand, 
ler the 
allurgy 
. The — 
ed in — 
ubcom- 
mission 
keep 
= 

| 
ehs} 

ASTM BULLETIN, 


EW PUE BL LI BLICATIC ON 


Latest Publications on Radiography, Statistics, Pozzolans, and Soils Testing Issued 
N THE past few weeks of Caleina ation of 
eral i important Society publications have ans—R. C. Mielenz, O. J. Glantz, anc ‘ ool 
made ‘appearance. Brief reviews LP.Witte Book of Standard 
of the new sy mposiums on radiography, E ‘ffect of the Use of Diatomite Treated | In recent weeks the Society hag 
-pozzolans, and statistics, a review | of been shipping the various volumes 
on the Electron Microstructure A. Klein of the new six-part 1949 Book of 
of Steel, descriptions of a 430-page col- _ Summary of Methods for Determining — AS.T.M. Standards all over the 
lection of soils testing procedures, and Pozzolanie Activity——W. T. Moran world Society members—ty 
the combined Index of the 1949 Book and J.L.Gilliland ials engineers and manage 
A.S.T.M. ‘Stand: irds appear below. Stre ngth, Volume Change and Sulfate | ment personnel of both producer 
‘There is an extended descriptive Resistance of Mortars Containing consumer interests, 
article on page 6 which outlines present Portland- Pozzolan Cements—R. ment: al and testing agencies, and 
Davis, W.C. Hanna, and E. H. A de 


Studies of Some Me thod of Avoiding | 

insion and Pattern Cracking of “the new Book of 
Associated with the Alkali-Aggre gate Standards 3, this 

1M ortars” om  Reaction—W _C. Lerch | «Bou L ETIN. 

Ortars an Studies of Use of Pozzolans for C ‘ounter-_ 

acting Excessive Concrete Expansion 

Resulting from: Reaction “Between 
Aggregates and Alkalies in 


anton = 
Pozzolanic ater rig been used with some success 


Concretes presents a most complete ussions pertinent to the several papers their authors and others, 


picture of the present. status of thisim- are also include d) mittee res ibl 

"portant ubject much time and effort in m: uking the bot 


The price for the 202- “Sy mpo-- 
‘The yapers and discuss sions which 2-pa 
om nake this aympor osium were presented _on Use of Pozzolanic Materials in of the most value possible. There iss 
Mortars and Concretes,” STP. No. 99 ‘is general introduction and a separate e 


at the First Pacific Area Nation: il Meet- 4 
$2 S jlanatory foreword to each | of the fir 
ing in San Francisco, Calif., 1949. 50. A.S.T.M. members the | price 


$1.85. “major ¢ divisions cov ered. 
Starting with a definition and histori- Preparation — il 


7 cal review of the early use of pozzolans d 
ures in A.S.T.M. style involved a vs 
continuing with discussions of the ures or Testing Soils 


: ng amount of editing and study which 
» 
of pozzolans in mass concrete, the available is. carried out by a special subcommitteea 


= lig pil: ition of sta undards and 1 suggested procedure i in soil testing, 
ai uit ily to methods pre pared with the ‘cooperation Comprising 434 pages, heavy paper 
Ke many leading authorities; it covers cloth cover, prices are: paper cover, lt 
‘Als specific: ully in its five parts 1 the fields of 9 copies, $3. 75 per copy; 10 to $2.) 
Also ony ped exploration and sampling, physical char- Prices to A.S.T.M. 
is the effect of calcination on natural poz- _ acteristics and identification, physical and $2.25, respectively. — For “cloth bin 


zolans and the effect of the use of dia- and structural properties, special and in add 65 ¢ 65 cents tot these “ 

_ air-entraining onstruction tests, and bearing 


agents upon the properties of concrete. tests in place and dynamic properties, - 
There is a summary of methods for de- "respectively. 
termining pozzolanic activity: strength, compilation of stand- 
volume change, and sulfate resistance of methods adopted by A.S.T.M. 

mortars ¢ ontaining _portland- -pozzolan gether with many suggested Order Blank for Special Publice 


cements. In conclusion, two papers de- for soil and soil mixtures resulted 

ser ibe the use of pozzolans for ¢ counter- - the cooperation of many leading workers = There was recently sent to each member 

acting the excessive concrete expansion in this field. Sp special o order blank, with prospectuses 

a. from a reaction between cer~ “as “ee Sponsored by Committee va some of the newer publications, thus prow 

on Soils for Engineering Purposes, ing an opportunity for members to onie 

“the publication these books. Those covered on the onie 

1 ' inte blank included the following: High Additwt 

that should be of intere Post 

concerned with so y type o lanic Materials Application of Statistic, 


‘ <aillal or project | influenced by the Evaluation of Stainless Steels, Acce 
of soil. Durability Tests. Standards on: 


17 standardized. by Cement, Mineral Aggre ates, Glass, 
-Pozzolanic Materials and Plastics. Report on: “lectron Microstrit 


Davis through the work of its Com- turesof Stel. $ | 
Pozzolans Used in Mass Concrete— a D-18 are given in their latest ap- oe Descriptions of some of these 7 


4. 


H.8.Memener proved form, and in neach of the fiv five parts on this and following pages. 


| 


Pozzolanic Additions— C. Scholer gested modifications of these, and nu- 
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osium on App lication "Extensive R ‘on Electron Microstructure of Seecl—New 


of Statistics with 47 Micrograp »hs of Widespread Interest 
of 


THE recent publica tion A Report Elec tron herent advantages of this instrument 
7 should be of tremendous value in exploring 


"three authoritative technical papers and Microstructure of Steel which should be = 
the discussion comprising this sym- of interest to all metallurgists and elec- fine steel, 
 posium give further empha isis to the tron microscopists has recently been: 
importance of the application: of statis» issued by the Society in the form of light 
tics to quality control in modern testing. 50-page pamphlet. Among other fea- = : 


believed, furthermore, that information| 
In the past, through publication and tures ‘it includes 47 “specially prepared — of this kind would be extremely useful in _ 


wide dissémination of its Manual on electron micro- advancing knowledge of the relationships 7 
Presentati n of Data and the organiza- —s graphs of various steel constituents. — between the morphology of these struc = 
tion of its Committee E-11 on Quality This report, copies of f which can be pro-_ tures and the mechanical properties. . . 
Control of "Materials, AS S.T.M. has cured at the list p pr ice of $1.35— —by was reasoned that. a ‘group of 
available important information A.S.T.M. members $1—w as devel- laboratories, dilige ntly applying a few of 


“the most promising techniques to identical 
structures, should be able to dete a be 


: and data in this very significant field of oped through intensive work in the Sub-- 
quality control and statistical analysis. Or mmittee of Electron Microstructure — 


degree consistency could be 


nage. The publishing of this Symposium on of Steel which functions as _p: eid of achieved among elec tron mict rographs 
ducer Statistics held at the First AS.T. M. Committee E- 2-4 on Mets allography. a first of all, on those microstructures which 
nvern- } Pacific Area National Meeting | in Excerpts” from the text of the “be resolved with the light micre- 
3, and | Francisco, , October, 1949, is part of the probably convey best what it covers. ne “scope, and therefore , could be compared 

A de continuing program. w as felt by interested metallurgists. dire tly, cand finally, on those micros struc 


ok of importance of the application of that, although the supe rior “re solving ‘thi are resolv; by Tight 


this statistics to quality | control in modern power and magnification of the electron 
“s testing has become so w widely accepted microscope “a been utilized to very good ‘ies¢ ‘The research program, the results: of 
that it needs no formal introduction,” advantage many fields, progress which are the subject, of this report, was 
Mr. W akeman, T esting E ngineer, Los” realizing its potentialities in ferrous met: formul: ited at: the February 13, 1948, 
Angeles Harbor Dept., pointed out ina a lurgy had been disappointly slow. Neve Essentially, this plan consisted 
ull diet Getenduction to the symposium. theless, , it was the consensus that the in- of heat treating a se ries of pie ces of acute C 


First prize- winning electron micrograph, in the Seventh A.S.T.M. _ Photogr: sphic Exhibit, 
by W. L. Grube, General Motors Corp., Research Laboratories Div. This incidentally — 
illustrates the type of electron micrograph appearing in the new report described above. ce 
lagnification: ‘electronic 3, 500X,. original photograph 25,000. Reduced to 


“devote indisputable ‘mathematical sampling 
the bu procedures w hich assure that the quality 
here is of the finished product: will not fall below 
arate e ; 4 stated level were also mentioned by 
the fr Wakeman. _ Mr. Wakeman, as 


Chairman of the Symposium Committee 


d prow also noted that the three authors were _ 
daw selected not only for their facility for 
introducing the subject of : application 
| statistics to those: not too familiar with 
7a it, but also because they are so familiar 
three significant. papers are as” 
“follows 
oth bint The Economic Relationship | een De- 
. sign and Acceptance Specifications—Eu- 


L. Grant, Professor of Economics 


of E ungineering, Stanford University 


Precision and oi uracy of Test Methods 


Grant Wernimont, Eastman Kodak Co. 


Use of Statistics to Determine Precision 
Test Methods—W. J. Youden and J. M. 
_ Cameron, National Bureau of Standards > 
Symposium on Application of 
-_ tisties, STP > No. 103, with heavy paper 
S.T.M. members 7 75 cents. 


13 provi 


cover, 36 pages, is $1 per copy; to 
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toid steel to specific microstructures, ‘estigated, name parlodion, been sele as being n most t representa 
g these pieces into specimens which and polystyrene-silica. Most of the form- 
supplied to each ¢ cooperating labora- var and parlodion replica as Ww ere shadow- 
tory for investigation by means of e ‘eetron ast either with ‘chromium, | platinum, or aining to 
“microscopy. Light micrographs of each palladium to enhance the contrast In erostructures are discussed in 
of these structures were prepared at the general, the electron micrographs were some detail.’ 
United States Steel Research Lab. at a —s made at aninitial magnificationof 5000 X, 
agnification of 500 These light and then were enlar ‘ged to a final magnifica- 
micrographs, which are reproduced i in this tion of 15,000 X. In addition to these 
‘Teport, are believed to be representative of magnification micrographs, electron 
best -metallogrs aphic tec! ‘hniques cur- micrographs of these structures were pre- 
re rently a availal bidity. eal nee pared at an initial magnific: ation of 750 x, 
“The program for the ‘electron ‘micro and were enlarged to 2500 X, in order to 
“scope studies included some variations in permit comparison with the light micro- 
metallographic polishing and etching graphs. For the most part, the enlarged = The personnel of the si — 
practices, replica te chniques, and photo- prints were made directly from the photo- responsible for the report is published 
procedures. Both mechanical _ Graphic negatives, but in a few instances, therein and includes as Chairman, G. B | 
polishing and electropolishing were used _ reverse prints vo. made. Information Pellissier, Carnegie-Illinois Steel Corp, 
AR to some extent, but mechanical polishing pertaining to the electron microscope 
ows as used predominantly in obtaining the _ _ techniques and procedures is presented oa 
sults reported here. ~The ete ching ‘re det tail i in the Appe ndix to this report. 
agents employed i in this work were picral, = “From the large number of electron 
ferric chloride-hydrochloric rographs accumulated in this program, with» the early formation of 
acid. Three replica techniques were in- the series reproduced in this have runner of this 
ew Inc lex to Standards Sent Se nt to All | Mem ers and B Boo together 
ters Pure — Book wit a notation of the part of the Book 
em where published. — The. delay i in issuing 


now avail: ble to kien at $1, 
price ing $1.35. It is bound in 
heavy pe wper cov er and printed on special 


and as Secretary, D. . M. Teague, Chrys 


fore 


of any ular material or ‘sub- 
Index to AS.T.M. ject. the Index was due eral causes— 
as of ‘December, 1949, lists. under appropriate. problems in completing 
been published after some considerable headings the applic: Book _of the great 
delay, and a copy of ‘this 250-page book cand tests together with designation, amount Be itorial work needed be 
in heavy paper cover is being forwarded and gives a reference to the part of the CS of ee sage ae of the book in ar | 
toeach A.S.T.M. member. In addition Book where published. parts, and, too, heavy 
a copy of the book goes to everyone who 1 ; For r example, under “Brass’’ will be tor ial and technical load at Headquar 
has procured a complete set or any Parts —_— found listed the large number of stands 
of the 1949 Book of Standards. 


Members may procure extra copies of 


this Index on. request without charge. a 
Members may also wish to procure a 


ards applicable with appropriate sub- 


— This Index is a combined index to the a isions, these “subdivisions also being 


oo vd and i of consider- new List of Standards which should be 
are listed the sev standards 


able convenience in two “major or ways: andards about "September, 1950. This 
first, in locating quickly, | the books te to this subject, ete. will include the titles and designations 
where’ they are publish ed, any of valuable part of the Index i isa all standards effective. on that date, 
rm: i plete list of all standards and tentatives This 60-page pamphlet i is also available 


standards; and, secondly, in determin- 
ing whether the Society has issued stand- as of December, 1949, give enin numeric without chs 


INE 

a bo he fi ili illion volt d 
Papers o on Radiography above the jamiliar one mi lion volt a auc jograp 1y and Autora iography by 


In an attempt to late One of the papers deals with the W.R.Maddy 


: a reais of radiography, t the velopment and application of an X- “ray _ Mobilizing the Van de Graaff Generator 
and discussions of a session on machine for studying material and engi-. for Precision Radiography—E. A 
radiography ‘at the 52nd Annual Meet- neering parts int motion. this, 
ing of the American Society for Testing | = picture is obt: rined at a speed suffi- A. Universal Exposure Caleulator for 


arranged alphabetically. Under‘ 
3 


Materials als held i in Atlantic City, N. in cient to stop Radium and 
= sponsored by in technique ‘and with those aspects of smbo, and J. Bland 
Committee on Non-Destruc tive industrial radiography with which Com- 
‘A Discussion of Radiographic Sens- 
Testing. E-7 has the most immediate con- tivity—C. H. Hastings 
= Leslie W Ball, in his introduction cern, namely, the speci ification of the a > Fetablishi 
s.... “There has” eral ter A Revised Procedure for Establishing 
adiography proce y te ORs udiographie Standards—L. W. Ball 
a surge forward in two culators and penetrameters and the x 
‘ An Investigs ation of Radiography in the 
aspects of this still young and vital tech- establishment ofa general { framew ork Volts— 
The tange from 0.5 to 2.5 Million Vo 
nology. These rapidly developing as- fant standards for the ‘purchase of “material W. W. Buechner, R. J. Van de Graaf, 
are in the engineering of radically engineering parts on the basis of Feshbach, E. Burrill, A. Sper 
new equipment a and in the skilled exploi-_ X-ray inspection. Specifically, the new duto, oad 1. R. 


(ation of nondestructive in the “Papers on Radiography” contains the ( Diseu the seve 


on Radio. 


Recent Progress in Fl: sh Radiography 


progress in the development and appli- Mev X-ray Technique— D. T. aphy,’ No. 96, bound ‘in paper 
cation n of electrostatic and betatron-type oO Censor, E. L. Criscuolo, and i. cover, ean be obtained for $1.75. 


gts 
-ray generators operating at potentials Pace . A.S.T.M. members, price is $1.35. 


der Corp. A. L. Ellis, International 
Harvester Co., had considerable to do 
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respect. In many cases free copies of 

the latest revisions are sent to the: respon- 

sible persons. It is clear, of course, 

that membership in the Socicty pro- 


A. stp M. Activity i in the Fi e e Field o of f Bul { ding Cod 


ad 
Hose: interested in the ference Building Code Con- 


con ct - gres 
tremendous building National Board of Fire Under- vides: the best contact w whereby a a build- 
which has “new records in w and the ‘National. Housing» euthority kept in- 
volume during the past four years have Ss. and Nation: al Research | ing code authority | 


formed. Letters soliciting ‘membership 
have been sent to chiefs of building 
inspection departments and building 
Representatives of the Soc partic- 
 ipate in other technical groups such as 
the Building Code and Construction 
Stand: irds Correlating Committee of the 
Standards Association, Un- | 
der the supervision of this ‘correlating 
committee are several sectional com- 
_mittees of A.S.A. dealing with specific 
materials ‘construe tions and on 
these AS.T.M. is also represented. 
A somew! hi at unusual procedure during: 
the past yer ar was the granting of per- 
mission to publish A.S8.T.M, standards, 
or excerpts thereoi, under the desi igna-— 
tion of another “organization. Volume 
IT of the U niform Buil ling Code of The 
‘Pacific Coast Building Officials Con- 
ference contains all ‘standards referred 
in the first. volume under U.B.C. 


also been aware of the increased efforts Council (jointly) of Canada. 
to bring antiquated building codes up 7 In keeping with the ‘trend. towa ard — 


date or to write new ones. In this performance requirements in building 
a modernization | program tl there has bee codes there hav e ‘been developed A.S. 
7 a trend toward requirements based on —- TM. standard methods of testing which 
- performance es established under standard enable b building authorities to secure the 
tests as comps ared with det: ailed and neces: ds ata for establishing the 
exact specifications of certain materials. acceptance of materials and of construc- 
Both ha have certain advantages and both tions. ard Method of 
ty pes are probabiy needed in a building» ‘Tests Construction 
< ‘code. The performance type of require- = Materials (E 119) is nationally recog- 
ment, however, has the particula ar ad- nized as a means of rating the fire resist- 


posi in that it allows the use of new 7 ance of structural elements of a buil ling 
based on a time-temperature perform-— 


mtr as soon as they have demo - 
strated their value under test without ance. standard has been revised 
this to include a tentative 


necessity of amending the code. 
method ni provide an alternate method 


There has been much activity on the 
bat ac sg pre cities, both of conducting fire tests of structural 
floor beams and girders without appli-- 


or revision of old—building ole ations. an cation of load, the limits of fire endur- 
But more significant — has been the 2 at- ance being defined by the temperatures 


issuing 
uses— 
the tempts to standardize building codes in of the steel at critical locations. An- 


great | certain states as well to develop other new tentative test method is that 
od be- national or uniform codes. The move- for determining the fire hazard classifica- designation and giving proper rec og- 

‘in six toward the adoption of state codes tion of building materials, which is 
vy isa progressive one toward the eventual gently needed by manufacturers and right to reprint Sta — 
dquar- recognition and use of national stand- building code authorities, ade has been d 
pies of The Society has played an important Strength Tests of Panels for Building _ 4 fies nine we much duplhica ion 0 

ort in development of standards and 


ge, } he or 
in the writing of building codes Construction (E 727) prov ides another the universal acceptance and 


roughout the years. As a necessary i performance test method whereby engi- . 
S 
uld be | part of every code there must be a neering data can be obtained on various 
This | means of authority provided whereby a a construction elements and structural 4 inue 


ations material or a construction can be meas- details, such | as walls, partitions, floors y with all building 
date, ured to establish its ability to meet the ‘wad wale, regardless of the materials 

uilable | uirement desired. A.S.T.M. meth lved. whicl value to deal 

req esire metn-  Invo ved, which is of value to lesigners, 


ods of tests and specifications have been builders and building officials. A com- _ Annual Water Con 


= 
providing s standard and nationally recog- “panion to this is the Tentative Methods onference a 


wit means of doing this, Testing Truss Assemblies (E73T). rogram of Widespread 
onal Regular review of existing sts indards _ The accomplishments of one of the Interest 
by the technical committees helps to newer technical committees of the 
erator Keep them up to date to meet modern Society, Committee C-19 on THE PROGRAM of tech- 


E. building requirements. Development of ‘Sandwich Constructions, will add to the nical papers for the E leventh Annu: l 
naa ew testing methods and specifications _ list of A.S.T.M. ‘standards of the | per- Water ' Confere nee, sponsored by the — 
or for | help to fill in the gaps when additional —_ formance type. These methods will be “® ngineers’ Society of Western Pennsyl- 
Apple i. quality requirements are needed. useful in obtaining data on materials, - vania, will be of w videspread i interest, 
In the 1949 Book of A.S.T.M. Stand- or combination of materials, Ww which are specifically. to those who are are concerned 
there will be found approximately new in the building construction field. important, material. The 
250 tentatives and standards which ap- The Society has endeavored to. coop- 1950 sessions are scheduled “for the 
| ot | i directly to materials used in building — er erate in every way possible with all Hotel William Penn, Pittsburgh, Octo- 
construction. Of these, over 100 are agencies ‘and organizations interested 16-18, inclusive. number of 
Specifications ; 140° methods “ot in the writing of building codes andes- AS .M. {. members are activ i in the 
tests; the rest are definitions of terms. _ pecially in the unification of these codes. -conference—M. D. Baker, , Max Hecht, 
There are many more which havea more —One of the most difficult problems in the -F. R. Owens, and 8. F. Whirl serving ; 
“indirect usage. Ina recent staff survey building code field is to keep authorities the Adv risory C ommittee. 
of the nationally developed building —_ informed of the latest form or revision of ” Hecht, Chairman of A.S.T.M. Com- , 
a of the United States and Canada, - 7 the. AS .T. M. . standards and for them to _— mittee D-19 on Industrial Water, will be 
it was found that 86 A.S.T.M. specifica- prov ide means of adapting the usc of the’ presiding Chairman at the -Thurs- 
J tions, - 42 test methods, and 5 lists of their codes to include the latest stand- day afternoon session. - More details, 
definitions are referred to. This in- ards, Where suitable legislation n has” including. ‘a list of the papers, be 
cluded the codes deve eloped the been enacted, the references can be made 7 procured by w riting. the Es BW.P., 
of Amer-_ = a code to standard of latest i issue, Hotel illiam Penn, Pittsburgh ; 
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an | Tempuin, Asst. Directo f 
Personnel of Board of } Directors an nd Committees tall Lid "search and Chief Engineer 


re } 3y-laws of the So- JASON Aluminum Company America 


Nason, Asst. to V 


ciety provide that the Board of Direc- Research & Development, Monsanto — New Kensington, Pa. 
tors shall appoint an Executive Com- hemical Co., 1700 Second J. G. Morrow, Metallurgical Enginee, 


St. Louis 4, Mo. The Steel Co. of Canada, Lt#, , Ham. 
ilton, Ontario, Canada. 


~R.D. Bonney, Asst. Manager of Manu- Boarp oF 
fac -turing, Congoleum- Nairn, Ine., 51 
«195 Be sIgrove Drive, Kearny, N.. J. 
“sion, Research Dept., The Detroit. BRE ‘Riche. 


mittee which will exercise for the Board 

certain delegated authorities, and pro-— 

vision is made also for the appointment: 

7 _ of other committees of the Board cover- 

ing such phases of the work as member- 


personnel of the new Executive Com- 


8 ship, inter-society relations, ete. The 


‘mittee functioning during 1950-1951 


and the six other subcommittees which troit 1c R. D. ‘Bonney Morrow 

Preceding this information there is pub- 

lished a complete list of the personnel _Ave., Chicago 10, 
the Board of Directors with the titles Mocet, Manager, Me A. Boyd, > 


and addresses of the Directors. © 


A. S. Boarp oF | Dire ECTORS 


mnt: 
“University of Wisconsin, Madison 6, T. P. Dresser, Chairman 


J. MARKWARDT, Asst. Dire U.S. ag C. H. Fellows 
Forest Products Laboratory, Madi- Simon Collier F. Gonnerman_ 


Beard Richart 


 Enginee ring, Westinghouse Electric” G. L. Templin. 


Philadelphia 13, Pa. 
O. Wrrney, Dean Commitee 4 


son 5, Wis. — (Term Expiring in 1953 


Research P rofessor of ‘Div., Allied Chemical and Dye Corp., CH. Fellows 


Engineering M: aterials, University of Research L aboratory on Edgewater, 
T. S. Futter, Engineer in C ‘harge of 
R. H. Brown, Executive Engineer, Committee Activities 

Ww orks Laboratory, General Electric Parks-Cramer Co., Fite hburg, Mass. 


Chase Brass and Copper D. K. Crampton H. G. . Miller 4 
Term Expiring in 1951) 


G. MILLER, Mechanicai Engineer, 
nom Bearp, Jr., Chemist, Soc ony- ago, Milwaukee, St. Ps aul Intercity Relations 
Vacuum Corp., Ine. 26 Broad-— Pac ifie Railroad Co. ., Milwaukee, Wis. “ES - Fuller, Chairman 


way, New York 4, N. Y. 


. TrimBie, Asst. Manager, Dept. R. H. Brown K. 
Director of Quality Metallurgy Inspection and Re- H. G. Miller Trimble 


Control, Johne-Manville Corp., 22 E. search, Tennessee Coal, Iron and 
St., New York 16, N. Y. Railroad Co., Birmingham, Ala. Developmental Activities 
Abbot A. Hanks, Ine 624 Sacra- Past-Presidents: Dz Pasig 
St., San Francisco 11, Calif. A. Boyp, Research Consultant, | Re Dz K. Crampton F. Gonnerman 
General Supt., The Lowe search Laboratories Division, General 


Co.., , 424 E. . 3d St. Dayton 2, Motors Corp., Box End President Markwardt is an 


ation, De troit 2, Mick he member of all Board 


t the 1950 Annual Meeting of the Society, 1, Cond was a certificate that I, 
member of and attended several meet — 
of the original Committee No. | 


of the American Section of the Inter 
An to for T Association for Testing Mi 


: an Theo ore re L. Cone ron , June 29 dated _ terials, which committee collected, tab- 
honored tion of the International iation the Proceedings of the American Seo- 
that: the Board of Directors of the ‘Testing Materials, with a membership tion of the International Association 


American $ Society for Testing Materials of 160, we could not have conceived for Testing Materials [the predecessor 


— 


- conferred upon me this special Cer- _ that » Ww ithin our lifetime, this small of the American Society | for Testing 6 

tificate i in recognition of the completion group of 160 members of all classes. Materials], lengthy tabulations, 
50 years of my personal membership ould expand to more than 6000 mem- called ‘‘Synopses Specifications.” 

in this remarks sbly useful and efficient: _ bers, and that the number of Standing The lo longest synopsis was the one for +4 

engineering Society, now would be “expanded from ‘Rolled ‘Steel for Bridges and Build 


= the civilized world ‘as the less than five to more than 70, with more 


AS.T. members rs serving on these 


_ ings,”’ which covered the specified phys 
eal and chemical requirements of more 
than railroad companies, manufae- 
turers, and consulting engineers, 


hen Robert Job and I were elected important committees. 


members, in 1900, of the American Sec- feel a reasonable in the fact 
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throughout» the | U Inited States and Can- This paper was discussed and ruary 6, 1903, the pra value of 
ae It was impossible fe or the ordinary by letters from a number of members of uniform Specifications for - Rolled Steel i 
to grasp the meaning and signifi- the W.S.B. including bridge engineers Strue tural Purposes w: as discussed 
eance of suc th a lengthy tabul: ation. of railroads centering in Chicago and ery the suggestion advanced by the . 
y- Committee No. 1 did, however, study the represent: itives of steel mills’ and _ oe: of the | American Railway 
this particular synopsis ¢ and its members fabricating shops. my closure to Sngineerin Mainten: ance of Wa 
were aided in doing so by a pictorial dia- this discussion, stated, ‘ ‘since my ing 
were a 901. th Association on Iron and Steel Strue- 
gram which was part of my paper ““Speci-— paper’s presentation in 1901, the Com- le of 
fications for Materialsand Workmanship mittee of the American Railw: ay Engi- “ures, for the acopuon of one grade © 
for Steel Structures, ” which was meting and Maintenance of W ay As- steel for all structural purposes (except 
sented by ‘me in Sociation, of which I was and am a rivets) was approved and adopted. . This 
. ‘the Western Society ’ of Engineers and member, reported at the March, 1901, was 80 reported to the AS.T. M. in 
which ws as printed in their Journal meeting of the Association, a ‘Specifica- = June, 1903, by Albert Ladd Colby, in 
1903). The diagram showed the varia- tion for Materials and W orkmanship— presenting Specifics ution of the 
tions in the physical and chemical re- for Steel Structures’, which had been Goal Manufacturers. 
-quirements of a large 1 number of speci- adopted by the Association and had > ‘Thus, the efforts of the American 
- fications, making a comparison with the come the Standard Specification to be tion of the Internation: 7 Association 
specification prepared by the American recommended by that Association. 7 “1901 
Seon of the International Association This specification differed somew hat ing Materials ed in a 
of Testing © Materials. The chart had - from my individual recommend: ations were fin: ally _ crystallized in 1903 into 
: widely circulated by me to engi- but | willingly approved. the definite adoption of a Uniform Speci- 
‘neers and manufacturers in the United Ata ‘meeting of the Association of - fication for Re Rolled ‘Steel for Structural 


States American Steel. Manufacturers on Feb- Purposes. 


nal Fue lange Groups December, 1947, with A.S.T. M 
4 Tar N ational Fuel and and their apy applica itions and financial details on a reimbursable. 


Exchange Groups for motor | gasoline, engines. Since the work the basis. 
a The } National Bureau of ‘Standards 
tmed a number of ye years ago by com- tion and not plekccerny and | since A.S.-_ had for a number of years handled cleri- | 
panies and institutions interested in T.M.in the meantime had developed the 
maintaining standards for knock ratings now w ell- known Engine Test Methods | 


rds tor i operation of the project and agreed to 
of these fuels by ‘ ‘round-robin”’ testing : for Rating Fue els, CRC asked A.S.T.M. 


continue this under A.S.T.M. sponsor- — 


late in 1947 if i would undertake the ship with suitable reimbursement. Re- 
responsibility of “managing the Ex- cently, in view of various considerations 
the activities of the Exe chan Groupe, activ ities. the and by mutual agreement, NBS has 
consisting principally in arr: anging for same time our Committee | D-2 on discontinued its part in the project. and — 

procurement and distribution of monthly Petroleum Products and Lubricants had _ by agreement effective e July 1, 1, 1950, the : 
Berea samples and the analysis established its Research Division IU. §. Bureau of Mines is cartying out: 
and dissemination of the test results, on Combustion Characteristics of En- this work for the Society. Effective at 

were ~managed by the | Cooperative gine Fuels (DCC), so that this committee the same time, D. B. Brooks, who for 

“Research Council, corporation formed and DCC were prepared to undertake yp; many years was 
_ by the Society of Automotive ‘Engineers this responsibility. he Society hi as retired from the at post : and has been 

and the American Petroleum Institute ce pted the assignment and the work was © 


to carry on research on automotive fuels turned fo Committee D-2 and of Bureau of staff. Mr. 


cal and statistical work i involved in the 


of fuel samples and exchanging test 
results. Intil about three years 


Gooding may be ade lressed as Leader, 
AS.T. M.- DCC National Fuel Ex- 
ge Group, Bureau of Mines, Wash- a 
25, D. C. Mrs. R. B. Cleaton, 
was associated with, this work for 
- many years at the Bureau of Stand: ards, 
is continuing with it at the new location » 
Mr. Brooks continues as chairman of 
D-2’s on Combustion 


Milit: sta ablish- 
ment, Pentagon, W: ashington 25, 
~ There are about 35 members of the 
combined Fuel Exch: ange Gro Groups. ~The 
project is supported by grouy group » member-_ 
- ship dues and by fees. for semiannual | 
tests open to nonmembers. The value 
the project to the petroleum, auto-— 
motiv e, and other industries and to the 
aa 20° oe = Armed Services, particularly in time e of 
emergency, in 1 maintaining a high star and- 
_ ard of accuracy and precision in the 
D. W. and Prof. PF ‘ken, G. rating of fuels, ean hardly be 
Rocho how, American Cyanami Original 10,200 X; Final 76,500 x. 
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NINETEEN- EN-SIXTEEN 


__ electio tion of committee officers and with 
this in mind there is given on page 384 
listing| of the present officers. But 
wherever an asterisk appears, indicating 
the election of a new officer, some other 
‘sight of is accomp: uny ing effort that er is stepping aside, frequently after 
goes into the guiding of the actual com- many years of hard work and unselfish 
ss mittee w ‘ork, through the many meetings “service. A welcome is extended to all 


of advisory or steering committees, indiv iduals who are now taking up these 
partic ularly through the thoug! it tasks, and a sincere expression of a appre- 
; IN, APPRECIA TION der oted to the work by the committee ¢ iation is offered to those officers who are 
All these servic are or r continuing tos serve, >, for their 
article on standardi- 


BULLE TIN, aS V well as the Annual Meet- 
‘Schedule e of A.S.T.M. Meetings 


TE 
amount. _of work being carried on ptember 11-12 Board of Directors iadelphia 


them. is easy enough to imagine the ‘Septe mber 13-15 Joint TAPPI-A.S.T. M. ‘ommittee Rochester, N. Y. 


September 14 Committee C-8 on Refractories | State College, P 
this work such as in round-robin tests 14- 15 Committee D-21 on Wax Washington, D. C. 
various other aspects of the the Related Material 4 
-mittees’ activities.’ The r many Vé valuable Septembe Committee C-21 on Whitewares Bedford Springs, Pa. al 
ace have taken commensu- ‘September 26 -Administrativ e Committee on 
what is per haps frequently lost September 27-28 B-5 on Copper and Cop- New York, 


Octobe r 6 Committee C-14 on Glass and Gi: ass Toledo, Ohio 


1951 and Meetings « ° 


Oc tober 8-1 Committee D-2 on P Prod- Detroit, Mich. 


w 


M\. 
Jetober er 9-10, Committee C-l1 on Cement ‘Skokie, Til. 


and Lubricants 


Committee on Concrete and 
Spring Meeting g and Committe Concrete Aggregates 
Week Ostober il- “12 Committee D-4 on Road and Pay- Evanston, Ill. 
"Cincinnati, Ohio (Tentative) ing Materials 
ON farch 5 to 9, =~, October 12-13 ommittee C-22 on Porcelain En- 
12- 13. Committee D-10 on Shipping Con- Philadelphia, Pa. 
18 to 22. Mi Committee D-13 on Textile 
19-20. Committee D- 14 on n Adhe ives 


— Wee October 23-25 ; Committee C-16 on The rmal Asbury Park, N. 


(probably) November 14-15 ‘Committee D-20 on Plastics 
Committee D-9 on Elect trical Insu-_ Ohio 


Mow York. N.Y. November Cc Committee C-20 on Acoustical Boston, Mass. 


23 to 27, inclusive anuary 15-16, ‘Board of Directors Philadelphia, Pa. 
Photogrs aphic Exhibits will be SPRING Meetine anv Commerrer Cincinnati, | Ohio 
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Should Stand lards pproval S stem Be Changed? 

—__ NOTE. —_ the last issue of the Bulletin, ‘the article ' ‘Should Method of Acting 
- on Committee ong and Standards Be Changed?"’ was reprinted together with two letters : 
of comment, from Lehigh Portland Cement Co., Allentown, Pa., and Francis 

Mardulier, Dewey Almy hemical Co., Cambridge, — 
” K. G. Mackenzie, The Texas Company, New York, N. Y., has prepared a statement endorsed | 


final approval should be as simple and — 
effortless as possible. It is no denial of 
“De mocracy’ say a decision 
arrived at in a meeting of Committee A- 7 
in which are gathered all those who are 
‘interested in steel, is not going to be im-— 

_ proved by further discussion at a larger 


by | Committee D-2 on Petroleum Products and Lubricants which | appears below as further - 


letters below. 


THE an 


Soc’ iety 
eating 


e other 
ly after, 


zation bodyintheworld, 
Its indubitable position has been secured 


ce, in turn, so far as petroleum > 
‘products re concerned, has been due to 

er aS be 
the wholehearted, unselfish ontributions 
of producers and consumers of petroleum 
products who are members of Committee 


D-2 on Petroleum Products and Lubri- 


and the various subdivisions thereof. 


for by 


the excellence of its standards, and this 7 


word on this important question. 3 Messrs. . Jonathan Jones and! and R. C -. Adams have a! a 'so written, 


34 
o Society in Annual Meet- 


als is the le: stand: ardi- ing assembled, and to substitute therefor, 
7 = are called Review Panels, the mem- 


_ bership of which will be determined by the 
Board of Directors of A.S.T.M. The 
adoption of this proposal would place the 
r ate of Committee D-2 and all | of ifg work 


meeting attended by some of those who 
are interested in steel, some who are 

interested in. _ceme ent, some who are in- 
terested in 


rubber, and some Ww who are 
interested in paint. 


The writer would therefore suggest that — 
the submission of standards to the main 
Annual Meeting for discussion and vote 
be abandoned in favor of a mere state- 
ment to the meeting that such and such 
sti andards~ have been forwarded for 
proval from the technical _ committees es 
and will be submitted to letter ballot. 


+ 


in the hands of a small group whic! h could ae Naturally, in that case, “every ¢ om 


have the necessary knowledge to pass 


the technical aspects which might be 


being drawn from the 
membership of Committee D-2, and if 


This wholehearted support contributed drawn from C onamittes D-2 would have 


by. both producers and consumers: 
been due mainly, at least, to the demo- 
cratic machinery in A. = T.M. which is fol- 
lowed in the adoption of standards. Some 
te organizations have attempted work 
of somewhat similar scope but with the 
difference that standards are arrived at - 
from ‘star chamber’’ proceedings with 
producing interest frequently exe luded. 
Present A.S.T.M. machinery prov ides. 
that in adoption of stands rds, every mem-— 
ber of a committee and, indeed, any -visi- 
has his day incourt. Ifa member 
a committee is not satisfied with a decision 
of a committee in the matter of a standard, 
he can present his case before the members | 
of the Society in Annual Meeting as- 
sembled. Any other indiv idual, a member 
of the Society or otherwise, is afforded a 
similar opportunity. ~The ‘final ‘decision is 
in the hands of the members of the Societ y. 
It is true that to overcome criticism levied 
by some, that A.S.T.M. procedure was too 
cumbersome, a short cut has been provided 
in the Administrative ( ‘oramittee on 
Standards. The authority of this com- 
mittee is limited to tentatives and to 
withdrawal of Standards, and so far 
= cut has worked well. In the case of _ 
member of a technical committee dis- 
senting, this member is permitted to ap- 
pear before the Administrative Commit- 
tee on Standards and present his case. On 
_ the other hand, the authority of the Ad-— 
ministrative Committee ‘Standards 
limited to ad interim approvals between 
Annual Meetings, and each committee has 
_ the option of presenting its recommenda- 
tions either to the Administrative Com- 


the effect of the selection by the Board of — m4 
_ Directors of certain members of Commit- 


the of the 
_ The proponents of this more or 
bureaucratic plan point to the fact that 
_ approvals by the members of the Soc iety 
in Annual Meeting assembled have, 
certain cases, , been more cr less of a ges- 
ture, since no discussions have taken place 
nor have neg: ative votes been registered. 
This simply ‘proves: that more and more— 
in the work of the technical committees of © 
the Society, the committees themselves 
within their organization secured ‘ “a satis- 
factory consensus’’ (see regul ations gov- 
— Technical Committees Section 15 
 (e)). The present machine ry, as sts ated 
above, now provides a final and fair hear- 
ing by the Society of objections anyone 


_ may have. Committee D-2 feels that the 


change from the present to the proposed 


should be taken to see that the meetings 
of the main Technical Committees, A-1, 
ete., afford sufficient time and sufficient 
advance notice, for all interested parties, 
whether me of the committee or 
not, to debate the recommendations of the 
subcommittees before action is taken— 
by the main The 
details of such precautions should not be 
too difficult to work out, if the foregoing a 
principle should with fav or. There 
probably would be involve: 
distribution of agenda for 
mittee meetings ‘and the corres ( 
main technical suf- 
— ficiently in advance of the meetings, to a 
much wider group than the personnel 
of those subcommittees and committees; to 
the end that the debates in the subcommit- 
tee meetings and then in the main technical 
committee ‘meetings should be_ ope! 
all, and as nearly as possible conclusive. — 


bx 


procedure will imperil those democ ratic Dear Sir: 


principles that have contributed to A. 


both consumers and producers—by s sub- 
stituting therefor an autocratic 
OK, G. Mackenzie» 
Dew Sir: 
” To the writer, both: the prese 
cedure and the proposed procedure for 
adoption of standards after their adoption — 
the main Technical Committees 
appear “to be unrealistic, unnecessarily 


mittee on Standards or to the Society in _ time-consuming, and an echo of the times 


Annual Meeting assembled, and if, by | 
chance, the Administrative Committee on 


‘Standards should refuse to accept the 


recommendation of a Technical Commit- 
tee, this results only in delay, since the 
committee can, at the following Annual 
Meeting, present its recommendations to 
members of the § Society, 
__ A proposal is now being considered by 
the Board of Directors of A.S.T.M. to 
eliminate approval both of standard and = 
er 1950 


Septer 


| 


only 
= 


when this: was much smaller and simpler 
Society. 
a If one looks’ realistically at the Societ y 
of today, he must recognize that the real 
_ decisions about standards are made in 
the main Technical Committees, A- A- -2, 
B-1, D-1, ete., that the proper forum for 


their final perfection is in the meetings of 


- technical committees, that ‘final 
- approval by the Society at large can be 
and that therefore this 

BULLETIN 


carefully considered committee 
__ by trivial or unjustified objections. 


The proposed Review Pane 
_T.M.’s healthy growth, wide acceptance of extend to Stan lards function now 
its Standards, and enthusiastic support of a 


performed with respect to o Tentatives by 
the Administrative Committee on Stand- _ 
‘ards. This would be highly desirable 
if in doing so two evils can be aveleed. 

The first is the silencing of a Society 

_ member who has a legitimate objection 


second is the frustration or “distortion | of 


fforts 
“It is conceivable that a technically 


unsound proposal could pass through the 
gauntlet of committee discussions, “voice 


votes, and letter ballots to be recom- 


adoption by the Society. 
Or a committee, considering only the 
technical principles involv 

look or disregard social or legal implica 
— tions of their proposal. _ In these or similar 
cases it is the duty of any member of the 
Society to voice his objecti ion to the pro-— 
posal. Similarly, it is the 
Society to insure that such o) bjecti will 


4 
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a 
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— 
a 


ged 


dividuals in their respective fie lds which The Review Panel would receive a of te Pane 7 (presumably men of id 
the Society membership can provide. - - technical committee report at an open ment and sincerity) that their objections 


= conside ‘red recommendations of such» hearing, schedule od in advance in the are valid, then the proposal should be 
‘groups should be lightly se aside. Annual Meeting program: so that any returned to the Sommittee for recon. 
No Review | anel, however constituted, 7 _ interested person could appear and speak. sideration. We can expect that Virtually q 
would be better qualified to judge tech- —- After hearing the report, and any ob- all committee reports and proposals ; 
nical proposals than the technical com- jections, the Panel could take only one of will be approved by the Panel. ~ How. j 
“mittee itself. Even if the Panel included two actions. The first would be to ap- ever, = rare” case of a legitimate | 
members from the committee concerned, prove the report and its proposals, subject objection, the members, the committees, 
these few individuals should not be per- _ to letter ballot of the Society ; the second and the Society will be protected against 
-mitved to modify the decisions of larger —_ would be to return the report, orany de- arbitrary and unqualified changes. s. There th 
n re represe ntative technical ated portion of it, to the technical = thus will b 7 no suspicion of st: ar- r-chamber 
mittee. 


in 
No authority for - change it incom- — committee for re reconsideration. a proceedin ngs and the democratic processes a 
mittee proposals should be interposed The Review Panel, being a jur y, should of the Society will be preserved. 
between the technical committees and the act only unanimously We all know 
Society, that in Society balloting one cogent 

believe this course between Scylla_ more weight than a bale of routine 

and Charybdis can be steered by making -  Yeses. If the obje ctors to a committee 
the Review Panel jury, not a "proposal ean convince only one member 


Very truly yours, 2 


U. 8. g Naval: al E xpe Station, 
Annapolis, Md 


| 
A. G osline Consultant, 
Tra eW astes, E. I. du Pont 
Nemours and Co., Ine., 
Wilmington, Del. 
Lammers, Coal Produc. 
Commission for Smoke 
Cincinnati, Ohio, 


A. $.1 T. Tha Colombes 


= : Two: outst tanding authori-° is given below. It will be noted that 
ties on atmospheric pollution and on the Committee has included in 


4 

water pollution will be the chief ‘speak- panels representatives of industry, the >, " 

ers at the meeting in C olumbus on Oc- publie, officials, and others. 
tober 13 sponsored AS.T. M. Further details of this most interest- Speaker—L arrick, | Di of 
Ohio Valley District. Lewis F. Warric k, meeting, including further advice on WwW ater Pollution, Washing. 
hief, Technical Service the Battelle tour and the dinner (reser-_ ton, D.C. fi 
sion of Water. Pollution, U. 8. Public vations will be solicited), will be sent. Panel General Man. 
Health Service, will discuss important to each member and committee me member ager, \ he Be Beta, 
current aspects w ater pollution in the Ohio Valley District; and notic es. 
control; Herbert G. Dyktor, will | also go to the ‘members of a number ne of Health, Columba, 
sioner, Division of Air Pollution Con- of | other interested local sections and 
trol, Clev eland, Ohio, will discuss at- chapters, Youngquist, hief, State 
pollution. is the: second meeting to be spon-— ater Division, Columbus, 

This technical meet be pre- sored by the District, really the first Ohio. 

ceded by an afternoon tour of Battelle since its formal organization, and Lyons, Carbide & Carbon 
Memorial Institute starting: at three officers, including C whe airman J. C. Har- Chemical South 

clock, and this in turn is to be followed ris, "Monsanto Chemical Co., I Jayton, 
by a dinner at Ohio State University Ohio, and See crets ary J. C, ‘Pitzer, The 
0 & Steel o., Pittsburgh, Pa. 
tarting at Six o'clock The technica Formica Co., , Cincinnati, hio are ‘Snavely, Battelle 
program follows immedi: ately after the desirous that there be a good turnout of tis al Inetitute, Columbus, 

dimmer, AS.T.M. men. It is expected that Ohio. 
Program Committee acting for officers of the Society and representa- os 

the District is headed by C. E. Mac- tives of the Headquarters Staff will be 7 
Quigg, Dean of the College of E ngineer- present, and. the meeting will afford an_ 
ing, Ohio State University with local ‘excellent opportunity meeting others | 


members cooperating and with the ad- in 8. 
vice and counsel ¢ of Dr. H. P. Munger 


of Battelle Memorial Institute. 


Friday. of a when there will 
In electing to highlight programs on not be a football game at Ohio State. we 
atmospheric | and stream pollution, the The U niversity te: am is playing away. ae 
Committee members were cognizant Nevertheless, those who plan to stay 
of the intense interest and important overnight are urged to m: ake their 
aspects of this subject in the Ohio area hotel ervations 


and deemed themselves fortunate in ob- TION 
taining topnote speakers such as tions. his consists of 54 specimens of 


Messrs. Dyktor and Warrick. ‘Speaker—H. G. Dy ktor, Commissioner ‘r, important commercial species of wood and 
Because it is expected be Division Air Po! lution Control, products neatly packed in a small 
ce leveland,Ohio. = box together with a knife, a 10 
considerable discussion and Panel —H. C. Ballman, ( ‘ity Official, hand lens, and an S4-page illus: 
queries, the ‘Committee thought Columbus, Ohio. trated manu: al," The cost of this kit is 
= to have a special panel of ‘A. P. Munger, Battelle Memo- $8.50 and can be obt: ained from the Timber _ 


To THosE interested in the 
study of commercial species of wood as_ 
well as wood products, a compact wood 
study kit is being made available for use 
technical teachers, students, 
libraries, Scout: and other ‘such organiza 


Engineering’ Co., 1319 18th St., 


personnel of. the r respective. panels Ohio. | Washington 6, D.C. 
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7 
ection, | Committees | rus| dardization Projects 


uld be 


recon. 


How. 


igainst THE September i issue of information i is based 1 in part ¢ on eur- 
There | the 1949 ASTM Bu tetin, and formerly rent reports | of the technical committees _ The material which follow s is 
amber in the August issue of BULLETINs of re- 7 and also in large measure on committee _ 4 - arranged in general in the order of 


cent years, there has | been given a work programs sent in to Headquarters the designations of the technical 

“round-up” ’ of important stands ardiza-— by. the v arious officers. Much of this committees; for instance, the “A” 
tion activities under way in the various information is of interest to the member- _ and “B” groups, ferrous and non- 
technical committees. Again t this year, _ ship broadly, and it is also a great help: ferrous, respectively, appearing first, 


the material whic h follows is to the Administrative Committee on gone by the “C,” “D,” ar 4 


groups. 
ahead” and should provide some cone ep- ‘Standards and the Sts 
I 


Ferrous and Non-Ferrous Metals—" Committees n cooperation with the Subcommittee 


on Bar Steels the grou concerned with 
tant, (see also Groups) materials for pr p is studying 
the standard on Rivet Steel and Rivets 
Ous very problems in A 31, to determine whether changes are 
desirable. complete redrafting of the 


roduc- a, ‘the work | on steel forgings involves the 


smoke 
Ohio. | 


t subcommittees developme nt of a series of photoms ac alloy” steel bar specification’ based on 


y of 
functioning under Committee A-1 on _ graphs which would show various defects s hardenability requirements, A 304, is 
— Steel have important — standardization in steel forgings to be used in connection _ proceeding, and virtual approval in the 
: projects under way. Some of the wee, with Tentative Methods A 317. Com-— a subcommittee has been reached on a new 


ucts" covered include steel mittee members are devoting consider-— standard for cold- finishe d alloy steel bars. 


concrete reinforcement steel, forgings, — able time to this, and excellent progress Several revisions — in other bar specifica- 
castings, pipe and ‘tubing, bars, valves, has been made. ” Further study is -con-— tions will be referred to the Society, 
flanges, fittings, etc., , for elevated and -tinuing on changes in the Carbon- and covering medium-carbon 
temperature service. Alloy-Stee! Blooms and Billets Specifica- bars, A 306, hot-rolled alloy material, 


Some of the matters ead below cai tions, A 273 and A 274. _ Among a. A 322, and heat-treated alloy bars, A 286. 
probably be referred to the A.S.T.M. subjects on which there is “some diver- An extensive table and article on | these 
Administrative Committee on Standards gence of opinion is that of check analysis. Series of A.S.T.M. steel bar specifications 


4 


during the fall or early winter for approval. A new specification for alloy steel seamless was published i in the May, 1950, BuLLETIN. a 
= will not. be completed until next drum forgings is being drafted and also— There are several active sections in Sub- 7 
year. It is suggested that those reading forforgedeylinders. XXII which cover valves, a 

refer. July ASTM Increasing the maximum silicon content flanges, and fittings for 
where there: considerable all steel casting grades in the wide temperature service. These relate to 7 
information on the past y r’s s accomplish-— used Specific: ition 27 is being: recom-_ castings, welding fittings, bolting, as, 

-mentsofthecommittee. mended, and changing the yield require-— and related materials. Among the active 
“a For some time the Ship Steel Specifiea- ~ ment of the 120-100 grade in Specification — projects are the following: new spec il : 
tions A 131 have been obsolete in some 4 148 from its present figure of 100, 000 ~—stiion for castings for _ low-temperature 

_ respects and they are soon to be brought to 95,000 psi. also is in progress. F urther — a se rvice; revisions of the welding fittings 

- up to date. T hree grades of steel based study is being given to a draft of a stand-— specifications, A 234, with some changes 


to be approved in the near future and 


upon thicknesses are to be covered, with ard for steam turbine castings. 


various requirements very close to are cer rtain points in the current draft on other rs next year; the addition of hardness 
present shipping ‘codes. The re quire- which agreement has not been reached. requirements in certain of the bolting 

ments for Nickel Steel, A 8, which isthe W ork is progressing in standards to assure uniformity; and 

_ only structural spec ification not included IX on requirements for tubes for low- _ better system of identifying bars in the — a 

_ in the present structural grouping in- temperature applications. _ The 2 Alloy- — _ bolting specification, A A 193. Also being a 

; _ volving the use of the General Require- Steel Boiler Tube Standard A 213 is studied Is a ‘proposed Bt andard for pipe 

_ ments Standard A 6 are to be modified so to be rev erted to tentative with a new for low- -temperature se rvice with three eo 

the general document can apply to it. type 309 steel added and type 310 ferritic grades, requirements for 


Certain details importan ant re- modified. In Grade T 16 of this standard pipe in Is sizes. 
visions in the four re inforeing bar speci- the important. problem of titanium eontent 


nil steel, axle steel ba ars, and the De The work on plates for pressure vessels 
formation Requirements A 305, includes a renewed study of a proposed -5 is studying a revision 
in the July Bunierin, p. 28. 8} per cent nickel steel. Approaching of the method for determining the weight 
The recommendations, including the re-— completion is a 4 to 6 per cent chromium, _ of zine coatings in which a 1:1 hydro- — 
‘version of these specifications to the per cent molybdenum pl: ite specifica-— chloric acid would be used instead of con- 
= of tentative, will be re ferred to tion and approval by letter ballot t in the centrated acid (A 90). Consideration is 


fieations: covering new billet material, will be considered further, AS 
Committee A-5 


- Committee A-1 “on Ste el for letter ballot main committee will precede refer ference to being given to the use of circular coupons aoe 
..! - in the near future and then to the Society's | A.S.T.M. in the fall of the 1 per cent: and rectangular coupons in A 90, as well zl 7 
Administrative Committee on Standards _ chromium, } per cent molybdenum grade, a as the presently used square test coupons. — 2 a 


for approval. It is the hope of Sub-— which would be added to Specification | The effect of various zine coatings (hot 
committee V that these specifications can _ A 301. _ Study also continue s on another * dipped, . electrodeposited, heat treated, 
be issued in their latest form during the composition involving per etc.) in copper sulfate solutions is being» 
chromium, 1 per cent: molybdenum. inve and the Hull-Strausser type 
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types of gages for measuring th ickness a ment. It has been claimed that angles system of units or whether they should by 
‘coatings applied to a ferrous base and channels 1 in. or 1} in. in size cannot used conjunction. proposed de 

being investigated. take the weight of coating as spec cified in ‘Magnetization test method using the 25, 
The Subcommittee on Sheet Spe cifica- Spe ecification A 23 for structural steel em. double lap joint core is under 


7 dropping test is being. studied 


tions. is studying the need for revising shapes and also that Spec ification A 153° e, 
the ‘coating bend test in Spe cification | for hardware is not applicable. A study - Consideration is also being given to the 
As 93 to include heavier gages in all a of this problem is currently being made. following: _ (a) cross-sectiorial area for 
of coatings. It is also looking into the — Specification A 153 (zine coating on iron the various test frames for a-c. core log 


need for separate specifications for roofing and steel hardware) is being studied as to © and permeability, (b) sample size for 
sheets and as a first step, a draft of such — the need for including low-allow high- a-c. core loss and permeability with th 

proposed specific ation has been prepared ‘strength steel, galve anized after fabrication. possibility of a 1-kg. test specime 
- - which covers 1 25-02. . coatings. This will | The exposure programs of black and rather than 2 kg. now being used, and 


be expanded to include other recognized anized sheets and ire and wire (c) sample selection for a-c. core loss anj 
is in progress on the preparation ‘purposes , a8 well as assuring uniformity, 
alvanized before weaving. After com- i ane resistance and a proposed test method for 


of this spec ification, the Standard Committee A- 6 on Magnetic Proper- burr height measurements being 
Specification for Zine-Coated Iron or ies is considering revisions of Definitions dev eloped. The committee is investigat. 
Steel hain- Link Fence Fabric Ibe of Terms Relating to Magnetic Testing ing the possibility of establishing a table 

vanized After Weaving (. 117) will be (A 340) and will action on of mi agnetic naterials giving their various 


ele ine th ne neec or ni ul ) rti 
10° and Nickel lron 


" Alloys 
Studies are way in Committee 
A-10 to further standardize cert: 1 details 
of the acid copper sulfate test and 
nitric-hydrofluorie acid test. In addition, 
3 ats 1 are being accumulated, looking to. 
the revision of the boiling nitric acid tes 
— (A 262) to permit the use of apparatus 
exposing a large number of specimens 
in a ‘single container, described by 
W. B. . Del Long in his paper in the Sym- 
pos sium on Evaluation Tests for Stainless 
"Steels (issued as a separate publication 
Aspecial subgroup i is surveying methods | 
for the cleaning of vessels to eliminate 
surface conti amination, foreign metal, 
seale, ete., after fabrication. This group 
will also ‘explore suit: ible methods for 
-inspe ction after such cleaning treatments. 
~ Subcommittee IV on Methods of Cor- 
_ rosion Testing is arranging for the prepara- 
tion and subsequent long-time plant 
corrosion testing of a large number 


welded specimens of several stainless 
steels given various heat treatments 
_ The results will be correlated with labor 
tory evaluation tests. 
 Elapsed-time and rate-of-strain 1 methods 
of controlling Speed of testing will be 
carried out under c: irefully controlled 
conditions obtain data needed to estab- 
lish speed limits for testing the austenitic 
grades of | stainless steel. procedure 
for etching stainless steels to identify 
sigma ph: ase without resorting to X-ray 
_ diffraction testing is anticipated within the 
Consideration: is being given to changes 
in Specification A 276 to include addition 
_of type 430-F and also the use of a surface 
hardness test. Consideration being 


—— - 


a 


— given to the shape and size of tension test 
Committee A-10 is studying the problem 


4 of specifications for high-alloy centrifugal 
Hot Bar Being Quenched in Oil” “pipe castings and has appointed a special 
interesting photograph | displayed in the General ‘ection on of the: ‘Seventh A ASTM. task group to deal with this material. _ 
7 Photographic Exhibit in Atlantic City, by Robert A. Buchanan, United St: ates Steel Co orp., _ _ A joint committee (with A-1) has under 
R 


esearch Laboratories. Mr. Buchanan’s print entitled “Final Inspection,” a first Sr  (inldaeion Wallen cf the Tents 


winner in the photographic display, is shown on of the July, 1950 ASTM tive Specification for Seamless and Welded 
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also” considering a a change in the “Subcommittee | on on Metallic x System, be for all of the alloys 
A 270 terials for Radio Tubes and Incandescent _ under the jurisdiction 

is continuing extensive work on BO 
determination of qui ality of nickel- -base as “The: ten-year tests of the magnesium- s 


and is 
aa thickness requirements — in 
~ Committee A- 10 is inaugurating work d 
_ to determine the possibility of substituting metal for “emitter’’ purposes for improving i base and zinc-base alloys exposed at 


= = ~ columbium- -tantalum for ferro-columbium — chemical test methods, by establishing five outdoor and three indoor sites hav e 


in all specifications containing ferro-_ better tube ‘“‘prove-in” practice, and con-— been comple ‘ted and the ten-year data 

~eolumbium limits at the present time. tinues to establish an improved founda- are | given in the 1950 Report. T he 
This is due to the decreasing availability = by means of melt comparison, chemi- remaining magnesium-base and = zine- 
of ferro-columbium and the _ Metallurgical, physical test base alloy specimens will be le ft exposed 

substitution of columbium-t: antalum, “approaches. A tentative method for until 195: 59, making a total of 20 ia 
_ testing has been developed and the group ears. 

active on many other problems con-— 

‘Committee B-2 on Non-Ferrous Metals ‘tube and lamp works Metallic Ce Goctings 

Alloys is reviewing Specifications: Present investigation of “green rot” 
6 49 for Slab Zine (Spelter). effects and behavior of alloys in atmos- Specifications A ‘164 A 165, and A 
- study of B 101 for lead -coated copper __ pheres containing sulfur and moisture is 7 are being revised as they are not applicable 
sheet is being undertaken prov ide continuing. to many threaded components because of 
methods of te st for or continuity The Subcommittee on Contact Material ‘difficulties with dimensional tolerances. 
coating. is dealing with problems relating to the is being given toa provision 
Numerous requests have been receive: ed life test, physical properti ies, , hardness, in B 141 suggesting agreement between 
by the committee to prepare specifica- st: andardization of forms and sizes, and the purchaser and manufacturer on lower 
tions for tin and titanium and considera-_ ‘related subjects. A proposed tentative ‘minimum thicknesses of chromium in 
tion is being given to undertaking work in method of test for. determining hardness certain cases. 
these fiel ls, as well as the consideration of en contact mate rials is nearing =. - ‘Committee B-8 is also considering the — 
spe .cifications for “jet alloys.” nev desirability, of including n metric as well as 


article at end of this material. B-5 Copper and and Copper Alloys English units in specifications unde r its” 


on 
and the Corrosion of Non-Ferrous standardization ma are being _jurisdieti on_and is ‘the 
and Alloys studied in Committee B-5. With a large question of significant figures. Progress 
to of specifi is being made i in developing photographic 
test Committe B-3 is continuing its study jurisdiction there are always studies andards to aid in comparing relative 


f the salt spray test and also the acetic | 
acid salt with special attention under way of desirable revisions in existing  corrosivity of plated panels. Investiga- 


ibed by = given to its use for chromium-pk: ited _ Standards, in addition to its new w ork, a tion is continuing | on the reproducibility 


he zine-base die In the plate, sheet, and strip field, various thickness test methods, that is, 


» 
Vit. ok “Weather is studie s include t the addition of sawe d magnetic, stripping, microscopic, an’ 
bs ar to plate specific: itions, the 


calibrati f oa Inf being 
con tinuing exposure 0 cah ration s eci- = ropping tests. In ormati ti on bein 


mens of zinc cand steel at se vers al A. “mandatory ‘requirement eight existing obtained on ductility test me sthods 

ming exponue This andthe of TBE are in of preparation 

group various kinds of atmospheric pollution The work on rods, bars, and Die Castings 
ods that might be expected to affect corrosion. agreement on additional size for iting, Preparation of Copper and 
tments. - Part 1 (containing the disk type speci- = s in Specifications B 133, —— Copper Alloys” for Electroplating, Prep- 
of Cor mens) of the magnesium alloy: galvanic = a new aluminum bronze alloy in Speci- aration of and P Plating on Stainless Steel, 
‘corrosion ‘Program has been completed cations B of re- Preparation of . Aluminum for Electro 
Plant and Part 2 2, consisting of the spool-type agg plating and Preparation of Plasties for 
nber of specimens, is expected to ‘be on exposure ssibility of specifica- Electropk ating. Consideration is also” 


tions for forgings, being given to a re ‘commended 
‘Subjects involving pipe and tubing. for plating on lead, tin, and their alloys 


a 
-inthenearfuture. 


B-4 Electrical Heating, Resistance, 7 


and and Related Alloys include standardizing requirements and on on cast and m: ralleabie i iron. 
nethods ae automotive and re frigeration service. Plans been en “formulated for i 
Com nmittee B- revision Work on castings ‘and ingots will extensive program to inv estigate five 
etallic Materials for Electrical Heat- eam or Valve Bronze an for 
pres ing 76), mainly in the light of test, Composition Brass or Ounce Me ta include of 
equipment and test conditions. F ‘urther Possible revisions in the requireme to (a) indust 
study is being given methods of test and sampling for chemical analysis in -atmospher re, and (c) warehouse 
| specifications for high- -temperature alloys specifications for ingots and are and to study accelerated corrosion in (a) 
in electric furnaces . Cons sideration of a to be studied. | per cent. humidity, pressure: 
method of test for inte ‘rmittently heating eooker, salt "spray, and wate r 
and Die-Cast Meta nd “immersion, ‘The eet of the hexavelent 
and report of thermal fatigue and Committee B-6 on Die-Cast Metals and be it inv vestigated. 
hot gas attack are the basis of future work. is making progress with the design An 
The importance of silicon in alloy com- of a test casting die for hot- or ible P | y 
position as rel: ated to corrosion resistivity chamber ce: asting of zine alloys. ith develop possi methods for evalu: 
being studied. The problem of hard- the satisfactory. development of a method effectiveness of phosphate treatments 
| ness testing is active and an for measuring metal pressures within the for corrosion ‘protection a and surface 
field test program is nearing completion, test casting die it is planned to study the pre par.  subsequer ntly applied 
which is hoped will lead to specification effect of pressure on the quality of die finishes. 
: - status in the near future. Effects of castings. An attempt is being made to we 


Variances in composition are under con- _— devise a satisfactory compromise whereby 

+ sideration in the new code identification system, com-— 
— monly known n as the 
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As reported i in the S LETIN 
. year ago, the emphasis in Committee 
C-1 is still on performance tests. Much 
of this developmental work is continuing | 
in the sever mn 


several working subcommittees. 
orking Subcommittee on Volume 
Change and Soundness is considering 
ements in the autoclave expansion 
test, especially precautions which should 
= be observed in the operation of the auto-_ 
studies of the significance of long-- 
time autoclave test: data including the 
ct of the durati ion of curing of bars on 
autoclave expansion; revisions in the 
aa tentative test method for alkali 
reactivity (C 227 50 T) tor further 
improvement of the "procedure in 
light of experience. 
In addition to further 
7 made on the method dev eloped for =. 
i "removal of manganese in cement analyses 
the W orking ‘Committee on Chemical 
7 Analysis is planning to sponsor & sym- 
posium on flame photometry at the 1951 
Annual Meeting announced in the 
BuLierin. possible means 
avoiding variations in results found in the 
= cooperative tests on lime, mort ar bars a 
will studied by the Working Com- 
“mittee Sulfate Resistance. P lans 


2 


pleted by the W orking Committee on 
Heat of Hydration for triplicate heat of 
hydration — determinations on three dif- 

ferent cements using both the A.S.T.M. 
method and a proposed rapid 
method. ‘The Working Committee on 
SO; Content plans to complete a draft: 
a @ proposed extraction test method in 
—- with the optimum amount of 
gypsum in cement Cooperative tests 


Committee on Air-Entrainment Test 
Methods to establish data . for revisions 
of the existing ntative test method (C 


185). The Wor 
ordination of Methods of Tests” “expects: 
consider, mainly through correspond- 
ence, such questions as flow table speci- 
fications, requirements for measurement 

‘The Sponsoring Committee on Portland 
Cement plans to _ assemble strength test 
showing the relationship between 
specified compressive strength 


pressive strength test as well as the rela- 
tion between the tensile strength require- 
ments and test results. The Sponsoring 
ommittee Masonry ‘Cement will 

‘consider questions relating to the new 


tests. Two proposed specifications for — 
 portland- fly ash cement and for fly 
respectively, were distributed Com- 
mittee C-1 by the Sponsoring Committee 


| 


in leather tanning will receive consider. 
accompanied by appropriate data based 


submitted, 


test methods which will now be submitted =~ 


me thods of test for electrical resistance 
of conductive floors for hospital operating 
suites he applicability of the standard 
~ autoclave test for portland cement will 
receive study in connection with its use 


for a cooperative study have been 7 


: = be inaugurated — by the W orking mortars using those already in use for 


viously appointed will proceed, 
flow table specifications, speed of testing, — a 
strength requirements, and autoclave 


8 standing up to date. Continued 


As specification to cover the use of lime 
tion during the coming year. | Methods ; 
of testing and analysis on the determing. _ 
tion of iron content of limes and a settli 

test for limes will be « studied by the Sub- 
committee Methods « of Test. 
Research Subcommittee will be intel 
in establishing an improved test for sound. 
ness in lime to replace the present : 


 Surve eys ys of pr in the > 
of refractories in the copper, coke, 


upon further suggestions 


-2 


Following the final acceptance of 14_ 


to the Society as new tentatives, the com- 


mittee pl: ans to give further study to _ a 


C-8 


flat glass industries are expected to be 
: completed during the coming year with 
revisions of surveys now published and — 
other new survey s in various stages of 
preparation. . Continued | attention | 
been found desirable. » in the study of the 
uniform rate of loading as noted from 
reports received during the past year from 
laboratories using _ihy draulic and 
mechanical machines. Correlation of | 
these two types of machine loading and 


with oxychloride cements. New problems — 
to receive attention by the committee 
include | factors affecting durability: 
of flooring and methods of tests for such © 

factors, (b) methods of r measuring 
resistance, (c) resistance to defile ection 
and fatigue resulting from intermittent 
but continued deflections, and (d) speci 

fications and methods of test for sil 


sealers. ways of specifying rates of loading will 

be considered. Further inv estigation i into 
‘Chemical- Resistent Mortars t he question of s spalling tests on 1 specimens 
less than 2} in. thick (Cc 38) as well as 


Specifications are being and the study of mortars for bedding brick 
reviewed in draft form covering several | w ill be made. Progress is continuing on 
types of chemical-resistant t mortars in- the study of P.C.E. furnaces in which 28 
cluding two silicate mortar : specifications, hed laboratories are cooperating. It is ex 
one for slow- -setting and the othe r for pected that tabulation and correlation of 
rapid- setting cements. A review is being : data obtained will be completed this year. 
made of a large volume of information § The section on chemical analysis i is looking 
collected as a basis for for mulating test further into methods on loss of ignition of , ’ 
methods and specifications for resin mor- Magnesia refractories containing lime. 

tars. Further study will be given to test a Assembled data on rates of loading in B 
methods and specifications on hydraulic |§ modulus of rupture tests will be withheld i 
pending the comnpletion of a similar 7 


crushing strength. 


portl: coment. _ Further ation 
The Subcommittee on Special Re- 


for setting times. ‘fre actories has made assignments for study 
king g Committee on Co The subcommittee on bond strength 


covering | such special refractories 
zirconia, -gireon, -diaspore and bauxite 
(unfused), mullite, dolomite, spinel, cor- — 
die rite, forsterite, and several of the ie 
bides. ork on car refractories has 


1as outlined a problem dealing with the 
bond developed between chemical- resist. 
ant mortars and masonry units for the | 
purpose of determining suitable specifica- 


resistances of chemical- 

resistant mortars. he results of this’ 
program will be of assistance in establish- 
ing specifications now under a 


by the other subcommittees. 


Carbon Committee of Am. Iron and Steel 
Inst. and the carbon manufacturers group. 
Cooperative te sts are to be reg on ; 
high-duty fire-clay brick by the § rr 
committee on Semi-Silica Bric 


9 Concrete and Concrete Aggregates” 


It is : expected that ‘a task gr group pre- 
— 
the coming year, with a draft of a speci- 
fication for extra-strength ceramic gl: ot 
pipe. Another task group will | review 
the Recommended Practice for Laying 
Sewer Pip e(C 12 - - 19) to bring this long- 


he 1e research group of subcommittees 
has many projects in various stages of 
completion. Considerable data are 
coming available to establish frequency 

of samples and variations in data through 
the application 


Through a series of discussions the ex 
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perience 
tions has been assembled on the chemical | 


tion of 
of _ mineral aggregates in con- 


‘ing the 
ae) crete which is expected to lead to further 
=) investigations to obtain special data where 
information is not available.  Investiga- 
ime tions are planned in the development of _ 
tests for modulus of elasticity as affected 
by the use of admixtures, air-entrainment, 7 
the prestressing of steel. Durability 
of concrete remains as @ subject for much > 
research. Improvements and adaptat ions 
of the very interesting valus 
method for measuring the modulus of 
elasticity of concrete by dynamic means 


pitting 


of the method to the determination of the - 
extent | of cracking and concrete niiocell 

The subcommittees on 
and test methods will be concerned enon 


\3 structures in place and the application. 


the c coming year primarily with revision 
and review of existing ste andards. This 
will include those methods de sling : with 
volume changes of concrete, testing of fresh 
concrete, water retention, efficiency’ 
‘study of the probable effect of reactive — 
aggregates upon the standard method | 
of test for cement content of 
dened portlar und-cement concrete. The 
methods of te sting and specifications 
much needed review and revision in the | 
light of developments in this fiel The 
pre sparation of a tentative specification. 
air-entraining admixtures for conerete 
is under joint consideration by sub- 

of Committees C-1 and C- 
This is closely allied to the de ‘velopment 

a a specific ation for fly ash for use in- 
concrete Ww hich i is a joint effort of the 


1g and 
ig will 
‘into 
cimens- 
vell as 


In spite of the review of all of the seni 
thheld 1 ards under the jurisdiction of the com-— 
stady | mittee, resulting in revisions being adopted _ 
udy 


aa 


this year on most of them, the committee — 
will give further attention to additional 
revisions during the coming year. In 
particular, rather comprehensive revisions 
“are expected to be made in the stand. rd 
methods | of testing gy ypsum and gyp 
‘products 26), pertaining to che 
study is planned, and a 
_ report will be submitted for this purpose, 


‘Mortars for Unit 
_ Final action is expected on the : accept- 
ance by Committee C-12 of a proposed 
Specification — for mortar for 
unit masonry. The suitability of the 
Standard Specification for Aggregate for 
= Mortar (C 144) for spec ifying 
stone sand is being considered with a view 
to revising this spe cificat ion to o include 
this product. is expected that there 
will be activity in the Subcommittee for 
Admixtures for Mortar in developing 
methods of test to be coordinated with 
the work of Committees C-1 and C-9 
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proble ms. 


of methods of “curing conerete, and a 


lastics and safety glass. 
ics anc ad safety gla 


from. a large number walk investiga- in this field. ss is continuing | on 4 


methods of test to determine efflorescence 
of mortar and to correlate test results w ith 
field performance. 


membership is beir being solicited. . 


| 


Pipe ne 


‘tt is expected that the four AS.T.M. 
cov ering g concrete | pipe will 
be vevised during the coming year, follow- — 


ing” complete review by special sub- | 


committees appointed to study specific cement 
y _ For immediate revision these _ 
are being developed le le: ading to the testing a ‘several subcommittees will consider: a 


ck and revision of the three-edge 
; reinforcing to conform to the 
4 
‘simplified ‘standards and to provide pro- 
visions for adequate welding; 
_ test; and provisions for types of cement. ; 
In addition a special subcommittee will 
specifications for extra-strength 


or triple- strength nonreinforced concrete 7 
pipe | 12 to dh in. in diameter. A steering a 


late a range. progra am ae: the com-— 
“mittee to study the possible expansion of 
= coverage to inelude specifications for 
irrigation pipe capable of withstanding 
up to 100 ft. of head as” well as other 


types not cov ered. 


C14 a and Gless Prodext 


A new procedure for the routine method 


toe determining boric oxide in glass is 
being studied by the 


Chemical An: ilysis. The possibility of 
ve loping standard for soften- 
ing, str Lin, and annealing point me asure-_ 

ments is being considered by the Sub- — 
committee on Physic: al and Mechanical 
rties. A new se ction has 
authorized in the subcommittee on 
gk iss to study a proposed method for 
determining the abrasion resistance of 


C415 Manufactured Masonry Units 

Comments from members 
solicited on proposed revisions — of the 
Specification for Hollow Load- Bearing 
Concrete Masonry Units (C 90) in respect 
to the moisture content _ requirement. 
A final draft of a specification for chemical-_ 
resistant units has been distributed to all — 
members of the committee for comments — 
preliminary to a letter ballot. A method 

of test for acid solubility, w hich is to be 

included in this spe ification, not 

been completed and will be given 
_ attention by the subcommittee. 


Thenmel lnvuloting Materials 

7 Committee C-16 is continuing its work 

as reported a year ago. At that time the 

two groups of subcommittees, namely, on 

thermal and nonthermal properties, were 

stressing the development of met ‘thods | of 
tests: with special emphasis on the 
clusion of a signifies statement 


An enlargement of insulation, covering thousands of measure- 
subcommittee is desired and further 


7 and a research program i is bei sing plan Ann 
As a result of very extensive 
data on field clearances between pipe and 


ments, it is planned to develop a — 


clea rances. 


Committee C-17’s primary 
present is the development wr pris 
tentative specifications covering asbestos- 
pressure pipe. vd A task group is 
developing methods of test to -evalus ate 
the “handleability” of _asbestos-cement 
products. Preliminary research is under 
way in developing data on breaking loads 
flat asbestos-cement sheets leading to 
the development of a specification for this — 
—C-18 Natural Building Stones 
_ Ad dditional de finitions ar ire 
sidered to include such terms as fngstone, 
-alburene, soapstone, and greenstone. The 
reaction of the committee is being solicited _ 
to the need for inchesion of grain size 7 


building stone. Resulta of tests 
are to be checked on the use of 12 by 4 | 


by specimens in the modulus of 
rupture test method (C 99) in in order 
determine the need for adhering to =i 
established span- -depth ratio of not less | 

than 3. The consider: ution of a “proposed 4 
Specification for exterior marble has been 
deferred pending» cooperative research 

between the National “Association of 

Marble ‘Producers and Committee C- 18. Br 
Contineed. attention, however, will be 
given by the proper subcommittee to the | 

- subject of specifications for all types of 

- natural building stones, including building 

granite. 


Constructions 


It ‘is expected. that during the e coming 
year Committee C-19 will be in a position 
to present to the Society for adoption o 
a 


several new tentative test sacthods as a 

culmination of its initial efforts since, 

organiza ation two years ago. con- 

sidering core materials use in structural al 
sandwich constructions, proposed tente- = 
tive methods are in varying stages of 
completion covering apparent specific — 

gravity, thermal expansion, dimensional 

stability, bond of sheet metal to wood, 
and ‘flammability. Final review is being 
given to proposed tentative methods on rs 

compression properties es, bending- -flatwise 
shear-flatwise, and shear-edgewise of basic 
sandwich constructions. In the field 
of performance, durability, ant 


w ay including the writing of a tentative — 
procedure for mechanical tests of sand-— 
wich constructions at freezing and elevated 
temperatures;, the conducting of round- 

robin fatigue tests to data. for 


i b ildin 
j being « one on exposure of uilding units, aul 


| 
A, 
4 
| 
| 
e, and 
to be 
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brick 
ing on 
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lysis. The effect of moisture on thermal con- 
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“activity in circularizing manuf; acturers 
determine the exact procedures and 
The standardization work of this new acceptable limits will be initiated pointing 
Committee C-20 has proceeded in a very | toward the deve ‘lopment of methods of 
satisfactory manner and the sev eral measuring hardness ‘by ball indentation. 
subcommittees have already launched A questionnaire will be submitted to the 
projects which, it is expected, will ulti- ‘respective | subcommittee _ members to 
mately lead to the adoption AS.T.M. 


obtain agreement on the importance of 
standards. The Subcommittee on Sound establishing methods ot mesaning 
bsorption has as one of its primary proj- 


properties as friability, abrasion resist- 
ects a round-robin study of the reverbera- - ane, toughness, and tr: ansverse stre ngth. 
chamber method of absorption meas- A. preliminary test is being 
urement. Three materials have been to measure flow resistance 
selected which will be sent in turn to six using samples of the order of 3 sq. ft. 
reverberation -ehambers, each og in order to the faults of existing 
~- checked for uniformity at the National test methods in which sampling errors 
Bureau of Stand: ards. € to smallness of sample are found and 
samples will also be saved for a round - difficulties encountered in preventing air 
robin of small scale impedane tests. 


aroundtheedges. 


‘Consideration of fire resistance standards: 
__ will be held in abeyance pending the collec- ‘<q 21 whet Ceramic Whitewares = 


The first tentativ by the 
Society, in the ceramic w hiteware field 
has been a list of definitions. Additional 
terms are now 
also anticipated that tentative test 
methods on raw materials, including 
clays and tale, will be completed during | 
the coming year. A round-robin series 
of absorption tests has been activated to_ 
meas re fundamental prope! rtie s of ce ramic 
hiteware products. “Other fundamental 
properties are being studied including im- 
pact and chipping tests, modulus of rup-_ 


ture, and thermal expansion. 


2 Porcelain 


C-22, after. 
initial orgs inization as a new committee, 
has inaugurated research activities which 
during the coming vear will call for reports — 


ap, 


tion of sufficient data on acoustical ma- 
terials tested by existing methods de- 
veloped by other groups AS.- 
T.M. Committee E-5. 


‘The Subcommittee on Maintenance is 
directing its present efforts to the con- 
sideration of dirt precipitation with the 

objective of developing test methods ou 
surface precipitation and breathing. An- 
other current project of this subeommittee 
redecoration of acoustical ma- 
terials. With 70 per cent of the acoustical 
‘materials used being applied by adhesive 
methods, the initial consideration by the 
Subcommittee on Application will be in | 
the direction of developing test procedures 
the use of adhesives. A pro-| 
posed method for measuring ‘light re- 


flectance by use of the Baumgartner 
a Sphere will be reviewed. for accept = 
as an AS.T.M. tents itive. 


| 
iscella laneous “D Committees 


to be made during the year in the specifica- : 


tions for aluminum pigments may require - 
modifications of the present methods of 


Lacquer, and Related Products is one of analysis. Work will be undertaken on this 
in order to ) coordinate the existing stand- 


the most active of the Society’s committees 


-as evidenced by the fact that it has been 
necessary to hold two 3-day sessions of - The Subcommittee on Exterior Expo- 


- the committee each year during which 
_ there are over 70 individual meetings of 
and sections. A number 

f subjects that are under steady in the 
peters —_ cov ered i in the July ASTM 
The “next: ‘meeting of Committee 
: will be held in W ashington, D. C., 

- March, 1951, in connection with the aie. 
bration of the fiftieth anniversary of the 
National Bureau of Standards. 
various existing methods for chemi- 


D- 4 Paint tand R Related 


method of conducting exterior exposure 
tests of paints on wood (D 1006) which re- 

vision will provide a procedure for testing 
trim paint, together with a proposed test 


& 


> 


isions of the specifications for shellac 
varnishes (D 360) and of the general meth- 
ods of sampling and analysis of shell: ac 
(D 29) are being completed by the Sub-— 
committee on Shellac. It is expected that 
both of these revised standards will be — 
at its next meeting. This su beommittee 
bas been activ rely cooperating with Tech- 
nical Committee 50 on Shellac of the Inter- | 
national Standards Organization. 
The Subcommittee on Pigments is pre-- 
paring a revision in the specifications for 
venetian red w hich will the e maxi- 


"Committee D- 1 to 
- the Society this vear. An extensive re- 
vision of the present standard methods of 
_ chemical analysis of white pigments (D 34) 
is now being completed. Certain changes 


Ws 


sistency of ‘slip, 
being considered. It 


being conside red for 


effec ting its 


time. 


sure Testing is revising the tentative — 


pane} for exterior exposure of trim paints. — 


‘the listing of ‘properties of 
materials and finished products; 
herence of enamel to steel; gas-evaluation 
effects associated with steel] enamel] and 
enamel processing; improved steel surface 
on fabrica ated parts; and review of class. 
fics vation of v various ty Of porcelain 
enamel and ceramic and ceramiec- “metal, 
coatings including at high tempers- 
The ‘glossary compiled by the Ename! 
Division of the American Ceramic Society 
will be- rev iewed for adaptation to an 
AS.T.M. list with the possibility of adding 
an additional section concerning trade 
7 _ A priority has been established b by th the 
- Subcommittee on Test Methods in assign- 
ing projects for the development of stand- 
ards on the following basis: (1) fineness. 
test, (2) fusibility test, (3) torsion tests, 
water—for mill addition, (5) con. 
and (6) evaluation of 
enameling iron. 
Considerable interest is being shown in 
the work on standards for finished prod- 
ucts with a comprehensive program being 
considered. Four existing test procedures 
adapt ation 
AS .T.M. stand lards « cove vering acid-resist- 
ance test for flatware, boiling acid-resist- 
ance test for holloware, warpage test and _ 
a falling ball impact test for holloware, 
Additional test methods to be given 
further study ‘and consideration include 
those on gloss, reflectance, thickness, 
chemical ware, wate er and alkali ‘resistance, ‘ 
surface, wear resistance, scratch and gouge 
test, impact resistance for flatware, ther- i. 
mal shock, adherence, and continuity of 
— 


by 


4 


mum ¢é alcium carbonate content from 


to 4.0 per cent. 


7 he Subcommittee on Printing Ink has 7 
groups now active on the following sub- 
jects: de finitions, methods r review, fine 
ness of | er ind, rubproofness, printing in ink 


theology, paper ink relations, and drying — 


The: new “Subcommittee on Flash Point 
is giving consideration to the Tag op open cup 
method. It is planned to review the 
earlier studies conducted in 1933 to 1950 
: w hich covered some 1300 tests. 


| 
“3 Spe pecificat ions for me me ethyl isobutyl ketone 
and methanol have been completed. Also 
a method for determination of purity of 
acetone and methy! ethyl ketone are ready 
for s r subcommittee letter | bs allot.  Anexten- 
sive revision of the methods of testing 
nitrocellulose clear lacquer and lacquer 


enamels (D 333) is under way. 


The Subcommittee on Painting of 
7 Metals reported that it has under dev elop- 
7 ment a set of standards for ferrous surfaces 


for painting which includes some 30 colored — 


photographs. A new project is to be 
undertaken on the painting of aluminum 


_and its alloy 
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ic-metal q graphs. search Division III on Elem 

Pmpera- Technical Committee A A on Gasoline _ sis, of methods for the s se} yarate measure e 

through its Section V on Specific ations, ment of inorganic lead and organic: lly 
A 


> 
Ename| is continuing its detailed review of combined in lubricating greases; two men 
Society | Tentative, Specifications for Gasoline — and the completion of a new “De finition left to right) C. A. Neusbaum and A. E. 


a 

ents as: Committee D-2 can be antic ipate d within = 
Of raw the coming year. ‘The ‘cts on w ‘hich 
8; ad. of Committee D-2 in these groups are working are: the de- 
iluation ‘Atlantic City, June, the 25 or more velopment of procedure for extended 
nel and ‘technical committees and re orking of grease, to be issued as a modi- 
Surface i "divisions described their projected activi- _ fication of Method D 217, Test for Cone _ x ; 
f classi. ties for the coming year. _ These activities Penetration of Lubricating Grease; the ‘- 
Orcelain are summarized the following development, in conjunction with 


to an (D 439-50 T). It is still carrying on a for Lubricating Grease.” Committee D- 
adding climatological study in connection The current work in Technical Committee annual dinner during the recent Society 
Z trade ' = the U.S. Weather Bureau, for the purpose — H on Light Hydrocarbons centers about its - Meeting at Atlantic City. For, — 
ne 7 of revising the geographical zonings as Section II on Liquefied Pe troleum Gas. their many contributions to the work of 
by the ntly listed, as ne cessary. 7 It is also” ‘This group. has unde 4g study me thods o -on _ Committee D-2 in the field of petroleum 
assign. rev w the octane number r var por ressure, total sulfur, and sam ‘Teceived 

and will make recommenda- iquefied petroleum gas. tribute from the Committee; 

ineness as to the octane number limits and Technical Committee 

tests, the method or methods to be used for their Gasoline will complete, « the coming 
>) con determination. T his committee will also —_—year, the revision of the Tentative Speci- — 
tion of | — follow, with interest, the experience which | fications for Aviation Gasolines (D 910 -_ Analysis lists as its most important new 4 
| is gained i in the field as a result of the 19: 50° - 48 T). It will also consider the addition _ projects the deve velopment of electrolytic 
in ision of the specific: ation: concerning of two ne grades: of aviation gasoline to methods for de ‘termining lead in oils 
d prod- maximum allowable vapor pressure. those alre: ady described in the specifica- polarographic methods for the deter-— 
n being Technical Committee B on Lubricating tions. new Section on Jet Fuels h mination of “tetraethyllead in 


cedures. “Oils is expanding its cpvrat ions by in- been authorized, the purpose of which will Research Division III plans to 


tion to. creasing the scope of its Section on Foam- _ be to collect material from all sources on asymposiumon the use of the fl: ame photom- 
l-resist- ing so as to include therein the develop- . - jet fuels, ‘to fill in the gaps in the com- eter, in conjunction bs dl Committee 
l-resist- ment of methods applicable to trans- mittee’s present know ledgew G-lonCement,inJune,1951, 
est and mission oils: and other lubricants w here Sections of Technical ommittee K Research Division IV on Hydrocarbon 
loware, ‘foaming is a problem. The Section on Cutting Fluids are continuing thei ir Analysis is working on the de ‘velopment 
given Instrument Oils will be working on tests work o on the evaluation of cutting stability | of methods for the hydrocarbon analysis 
include for the oxidation performance and spread- “tests, the development of a method of | of jet fuels and the determination of ole- 
ckness, ing characteristics of instrument oils. ~ test for active sulfur in cutting fluids, and _ fins in liquefied petroleum gases. It is : also 
stance, Technical Committee B has authorized the development of a procedure for running — attempting to simplify the method o 

1 gouge its Section on Industrial Gear Oils to determining aromatics by silica gel ad- 


_ther- 


Technical Committee L on Trac tor Fuels 
is planning to complete | its work on the- 
Definition and Specifications for Tractor 
Fuels, which are being published this year 

fication system based on ‘viscosity and as information; 222 
viscosity limits. The Section on Physical Technical Committee M on P etroleam 

_ and Chemical Changes: is continuing its Ww az, organized during the past year, is- 


distribute a questionnaire to various in- 
terested groups, for the purpose of ob- 


a 
taining their thoughts on the desirability 
‘ 


Committee H on Light Hydrocarbons, 
the See ction on Spectroscopic “Methods for 4 
the Analy sis of Hydrocarbons will ate 
tempt to develop a method for the in-— 
-frared analysis of amy lenes. Other sec- 
tions of Research Division IV are studying 
F work on the development of a method for now hard at work, with eight working — the use of the mass spectrometer in hydro- | 
measuring erankease dilution in Diesel sections. This committee plans to carbon analysis and the possible consolida- 
engines. ‘the Technic: al Association of the tion of Methods D 611, Test for Anilin 
"Three sy ‘mposia are being developed for Pulp and Paper Industry at Rochester, | Point and Mixed Aniline Point of Petro- Bs 
the coming year under the sponsorship N. Y., September 13-15, 1950. a . leum Products, and Method D 1012, .. 


sorption. At. the request 


the 
of preparing an industrial gear oil classi- 


of Technical Committee B: February, = Research Division I on Combustion Test for Aniline Point and Mixed Aniline 


—High Additive Content Oils; June, Characteristics has a large number of Point of Hydrocarbon Solvents the 
ubrication Under Extreme Pres- active projects under way. The more latter methed prepared by Committee 
Conditions; and June, 1951— important of these projects, at present,  D-1 on Paint Materials, 


-Fretting Corrosion, in connection with | are the improve ment of the cetane engine, Research Divi vision — V on the A 
of F uels.— The Section on deterioration 


Technical Committee G on Lubricating evaluation of reproducibility of the 


en cup Greases, F-21 octane method, the development of Products is currently working on methods 
Sections of Committee C on pressurized carburetor which will remove of test for existent gum or nonvolatile 
a 1950 Turbine Oils are currently studying the : barometric pressure as a variable in the 4 residue in lubricating oils, jet fuels, and Sy 
repeatability and_ reproducibility of the operation of the standard octane engines, other nonvolatile petroleum fractions. 
ketone ; _ turbine oil stability test, methods of test the development of a micro method for -A second section is working on methods - 
oe i _ for gas turbine lubricants, the preparation octane deter mination, and the rewriting for the calibration of the centrifuge tubes: i 
of. definitions for and load- of the A.S.T.M. Manual of Engine Test used in Method D 96, Test for Water and 
ready. carrying capacity, and evidences of non Methods for R: ating Fuels. “Ee Parle > Sediment in Petroleum Products by - ans 
exten- compatibility of turbine oils from va arying Division IT on Measurement cand Sam- the Centrifuge. 
testing Sources, pling having completed its preparation Research Division VI. on on the 
pote Technical Committee F on Diesel Fuels of the first volume of the “Oil Measure- : of Lubricants.—The Section on Neutraliza- 


rh is currently directing its attention toward ment Standards ” entitled — A.S.T.M. tion Number and Saponification is plan-— a _ 
the problems of the railroad diesel engine Manual on Measuring Sampling» “ning to give further study during the 
ng ® users. For this purpose, it has organized Petroleum and Its Products, is now in the — year to Method D $4, Test for — i Hh. 
velop- a new section which will facilitate the final phases of its work « on Volume II, Saponification Number of Petroleum — — 
analysis and solution of fuel problems of Oil Measurément Tables, conjunetion Products by Color Indicator Titration, 
‘olo interest to the railroads. with the Institute of Petroleum (London). and Method D 97 4, Test for Neutraliza-— 
Technical Committee G on Lubricating Volume IIT of the trilogy, on Tank Cali- tion Value ( Acid and Numbers). 


Greases—Three groups have adv: anced _ bration, is still in itsearly stages. The Section on Carbon Residue is con- 
their work to a point where action by Division on Elemental tinuing its detailed study of 


| 
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«524, Test for Carbon Residue of Petroleum 
Products (Ramsbottom Carbon Residue), 
and plans to have a revised version — 
during the coming year. 
Research Division VII on Flow 
 ties.—Active projects are directed tow 


483, Test for Unsulfonated Residue of 

Plant Spray Oils, and Method D 447, 
Test for Distillation of Plant Spray Oils. 
Subcommittee XXIV on Petroleum Sul 
fonates i is planning editorial improvements | 
2 Method D 855, Analysis of Petroleum 


the revision of Method D 445, Test for - Sulfonates, and has proposed a ——- 


Kinematic Viscosity, for the purpose of 
tightening the requirements for apparatus 
acceptance, and the setting up of a revised 

method for blending. This 
method “may | two parts, one de- 
a method for routine use, and the 


tions on blends. 


tive program for the purpose of de- 
veloping repeatability and reproducibility 
limits for the method. It is also | giving 
preliminary consideration to the ad vis- 
ability of tackling afresh the problen 1 of 
the determination of inorg: janic salts in 


-cooperativ tests on the complete. 
analysis chemical composition of 
gaseous fuels. The wealth of data and 
information ‘obtained in these studies jy _ 
- serving as a basis for the preparation of 
procedures for the analysis of gases, ws 
volumetric-chemical method for natu! 
gases just completed, is intended for Use 
when complet te composition of the gag js 4] 
not required. The data obtained by this 
‘method are usually sufficient: for the cal. 


eu ulation of heating ve value. and specifie 
gravity, and are quite satisfactory for | 


Methods for the analysis of natural 


other giving a method for exact ‘alee petroleum ‘sulfonates. calculation of combustion characteristics, 
Coordinating Division on Significance 


a Research Division VIII on Velntitity 
One section continuing standardizu- 
tion and improvement of the Proposed — 
Method of Test for Reduced 


pendix to the 1950 D-2 Annual Report 
Progress is being made in the establish 


was as s information as 18 an 


‘ment of an accurate vapor temperature- — 
vapor: pressure chart. Individual study — 
is also being given to the possible develop- 


ment of a new crude oil assay method and 
to the atte mpted reconciliation | of the 
Various distillation methods which have 
been standardized by Committee D-2 © 
other Technical Committees of the 
Society. This latter operation is being — 
sponsored by Committee E-1 on Methods — 
Research Division I X Color has on its” 
agenda the creation of A.S.T.M. color 
ae for use in connection with the 


measurement of the color of av iation 


gasolines, the development of new speci-— 
fications and a new source of supply for | 
AS.T.M. Union Colorimeter glass stand- 
ards, a possible expansion of the Photo-- 
electric Colorimeter Method which was 
published as information in 1949 and a 

_ revision of Method D 156, Test for Color | 
of Refined Products by Means of Saybolt — : 
-Chromometer, to include within its scope 
white oils, 
and petrolatums. 
Research Division X on Corrosion Tests 
is expanding its organization | in order to 
the corrosion characteristics of 

s, including lubricating oils, 

s, and protective oils. The 

Humidity ‘Cabinet: Test which de- 


connection the last-mentioned 
group of oils. 
Subcommittee To on Pharmaceutical Tests” 
is working toward improvement in the 
"precision of Method D , Test for 
Penetration of Petrolatum, and is also 
considering the advisability of setting up a 
“teat procedure for determining white oil 
and petrolatum stability, 
Subcommittee IIT on Petroleum 
is seriously considering the modification 
Method 721, Test for Oil il Content 
of Paraffin” Wax, in order to make it 
‘suitable for high-melting-point micro- 
-erystalline waxes. A program of co- 
operative testing is being planned, w hich 
will determine the merit of the procedure — 
Subcommittee VII « on Plant 


= study of additional 


of Tests—The most outstanding work 
being carried out at present is the prepara- 
tion of the new edition of the pamphlet, 
“Significance of Tests on Petroleum Prod- 
ucts.” This work, in close cooperation. 
with the various ‘technical committees, 
is now about thre e-quarters complete; 
the target for publication is the summer of 

‘oordinating Division on Test Methods.— 
The Section on P recision is current ly 
working on a draft aR ecommended 
Practice on the ‘Use | of Precision Data in 
Methods, 


Committee D- 3 on Gaseous he as 


~ 


methods of test. 
The committee has in preparation de- 
ev ailed procedures for the sampling of 
natural gas, manufactured gas, and lique- 
fied petroleum gases. A _ final draft 


gases and related types of gaseous mix. | 
tures by the mass apectromieter are now 
completed. This analytical ‘method ig 

suit tab fe ning the complete 
chemical composition of natural gases 
and like gaseous mixtures through the C, 
hydrocarbons, including information con- | 
cerning» vapors — 


for the determination of 
constituents of gaseous fuels. 


4 The il is fune- 


‘tioning as a project committee of the sub- 
; committee on physical tests for compressed 
bituminous mixtures is engaged in a com 
prehensive research program involving 
elopment of apparatus for testing 
procedures applicable to bituminous mix- : 
tures and correlation of triaxial test 
results with surface performance and 
other methods for physical _ testing. 


of the methods for sampling natural gas | - Papers were presented on this subject at 


includes procedures for sampling natural 
gas containing different gases as con- 
aminants, as natural gases con-— 
taining (1) prim: marily, hydrocarbons and 
nitrogen, (2) hydrogen sulfide, or organic - 
sulfur compounds, or other sulfur con- 
taminants, (3) carbon dioxide, and (4) 
gasoline and condensibles. This method 
of sampling is intended to correlate the — 
size or type of sample with the analysis to 
be subsequently 


the San Francisco meeting of the Society. 
Also, some of the papers presented as 
part of the Symposium on Methods: of 
Testing Soils Under Triaxial Loading at 
the 1950 Annu: il Meeting deal with the 
use of triaxial tests in pav ement design. 
All of the papers will be published to- 
_ gether, as a Special Technical Publication, 
to become available early in the year, 
This subcommittee » is also considering a 


run on that— sample. for the determination of specific 


method includes necessary definitions gravity of compressed bituminous 


and descriptions of terms. 
The committee would welcome sug- 
_ gestions for improvements in the Tenta- 
tive Methods for Measurement of Gaseous 
Fuel Samples (D 107 1 — 49 T) issued last 
year. The very complete set of methods 
for de termining the specific “gravity” of 
gaseous fuels (D 1070 — 49 T) also issued 
as tentative last year 5 are being further 
studied by the committee and comments 
suggestions for their improvement are 
solicited. These methods rer three 
procedures for determining specific gravity 
(1) by direct weighing, (2) by Ac-Me 
gravity balance, and (3) Areco-Anubis 
recording gas gravitometer. 
_ A new method of test for water vapor 
content of gaseous fuels by measurement 
of dew point temperature has just been 
approved by committee letter ballot 
and will be submitted to the Society during 
the summer for publication as tentative. 
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Since its era in 1935, ‘Com-— 
mittee D-3 has carried on several series Of allied interest is a study to i 


tures. Cooperative testing to study 
several ieatures of the ring-and-ball 
softening point test are planned, to de 
velop a satisfactory method combining | 
existing methods now published. 
During the coming year it ‘is expected 
that the proposed method for the deter- 
mination of Engler specific viscosity + will 
be recommended for approval. A pi - 
q posed standard procedure for the direct 
determination of ash in bituminous ma 
terials is being prepared. | Requirements 
are being considered for an additional _ 
grade of emulsified asphalt. suitable for 
surface treatment and havir ing rapid- 
setting, high-viscosity properties. 
Research work leading stand- 
ardization is one of the major- -activities 
of the committee. An extensive program — 
is under way to evaluate the reproduci- 
bility of the Tentative Method of Test 
for Effect of W: ater on Cohesion of Com- 
pacted Bituminous Mixtures (D 1075 T). 
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result in the refinement of Method 


ti “the effect of water on bituminous ous coatings —_produets have been : adopted by of this activity will be the development of 
Me = applied to aggregates. A number of -agencies such as the Technical Association methods of testing crossarms. - Considera- 
ata and perative test programs have been con- of Pulp and Paper Industry, the Sub- _—_ tion of methods of chemical ana alysis of 
dies s = to check present methods of test | committee on Paper Testing, of | Com- wood, , a new phase of activ ity in the 
the de termination of asphalt content ‘mittee ] D-6, , is pre sently considering ‘the committee, resulted in the adoption of 
‘ of asphaltic road materials. A me thod | ‘development of methods on the following several new tentatives this year. Work 


has been suggested inv olving vacuum or 
= distillation as providing more ade- 
information. A method is being 
investigated for determining the abrasion 
sand. A better method for the deter- 


properties: eras: ibility, stiffness and soft- be continued in developing furthe r 
ness, gloss, lint, chloride content, moisture chemical procedures. 
D-8 Bituminous Waterproofing and 


pinholes, zine pigments, water-_ 
soluble matter, and colorfastness to light. 7 
Proposed | revisions in several existing 


specific | mination of specific gravity is under st andard test methods are also under q wits 
bers the development which will be significant consideration. The Subcommittee 
eristies, in the control and inten of paving | x Spe cifications has been given the project of ‘test for insulating siding material will 
natural ‘tures. Possible methods for the evalua- _ of determining the advisability of writing ‘receive further study on a cooperative 
we tion ‘of setting or curing properties of a specification for paper for multi-wall basis with the Insulating Siding Associa- 
thod i - bituminous highway materials are under shipping bags. The Subcommittee on tion. The properties of roofing nails for 

study. Apparatus and procedure in the | Container Board is currently working on — . Satisfactory application will continue to 
omplete development of a uniform method for loss — 


test covering “ring crush, _— receive attention. The use of perforated 


“Study 
_ Strength of wood in compression. asphalt is in the process of developme 
‘is also under way on the revision of hen co phalt is in the process of development. 


thee, on heating of asphaltic n aterials are flat felt for the purpose of avoiding entrap- 
ceiving attention. ‘Following the pub- strength, ‘ment of air between layers of built-up 
lication of the symposium on accelerated te “roofing has been considered 
tests durability of bituminous ma- specifying the arrangement, diameter of 
terials, a subcommittee is now considering 1 Weed opening and. number of "perforations per 
the evelopment of a prograr quare ‘foot. Three task “groups will 
= obtain reliable fundamental information. a Further study is contemplated of th develop and ry out proposed specifica- | 
D-5 Grades of Lumber (D 245 — 49) on t ypes of bituminous 
“Coal al Coke back coatings for cold application which 
to consider possible revision and clarifi- vossible consistency ranges. 
1 Cake i is cation in the light of data from studies a 
a Committee D. f he proposed ‘method of determining pref- 
‘aoa ae its studies on the me' thods for —_ under way, incluc ing factors af ecting t e dniadiiie’ ta etting of roofing granules with a 


Comments are to be solicited on the signifi- 


bility” of the methods now published as ard pecifications for Round Timber of ductility ests by means of & 
g ‘information. _ A progress report was also _—Piles (D 25 - 37). The new Tentative > = 
testin questionnaire. An instrument for end 

g received by the committee in June on the | Methods of Testing the Integrity of Glued _ 
us mix- point de ‘termination in connection with 
kei, studies being made of analytical pro- Joints in Laminated Wood Products for 
al test eedures for determining nitro en and Exterior Service (D 1101 50 T) will be accelerated weathering teste hes 
standardized, and further work will be in 


ce and studied during the year for possible 


process leading toward a Silas ofa 


‘mineral CO, coal. T his committee 
preparation a series of statements improv ement of the method. Additional me method of test. 
J covering the significance of the various definitions and review of existing terms 
society. tests used in analyzing and evaluating relating to veneer and plywood will 
ated as coal and coke which will bring up to date ceive attention. Special effort will Shipping Containers 


ication, 
e year, 
ering & 


hods of information of this ty pe which appeared made during the year to develop the pro-- 
ding at in the 1930 Sy — on this subject. posed pole testing program as a basic — Performance standards are the 
ith the “requirement for the rationalization of Of interest in the committee and 
design. Ps methods of tests and the development of 4 sections of the respective subcommittee 
hed to- and Paper Products id Thi 
hed to- strength data relating to specifications for will consider various tests. This involves 


and untreated wood pole of careful study of test methods which have 


in addition to continuing review of 
= test methods for paper and paper | ove arious species. Cc losely associated with © been adopted to date in order to evaluate | 


specific correlation of tests and test results. At 
1s. present, a series of round-robin tests to 
study determine variations in the drum tests 
nd-ball_ and test results (D 782) is being con- 
to de “ducted A new tentative method of test- 
nbining ing pallets is expected to be agreed upon > o 
blished. ding the coming year for recommenda- 
xpected 4 tion to the Society. Pi. he subcommittee — 
» deter- on interior packing is expected com- 


_ plete its projects involving the definition 
_ of over 180 terms and the compilation of a 
12 and Other | Detergents 


ity will 
A pro- 
direct 
us ma- 
ements 
litional 


In Committee D-12, the various 
. committees on methods of testing soaps : 
a 


and other detergents have in preparation 
r methods « of test for the following: — 
Pceeaiies 1 in soaps and in combination with syn- 


Products, meets during the A.S.T.M. Meeting. Standin from l. tor.: R. H. matter 
M. - Kantrowitz, Chairman of Subcommittee 1. Seated, from J. to r.: First row; R.S.  f dry-cleaning soaps and detergents; 
| Beate, L. S. Reid, C. I. Gordon, and John D. Line. ' Second row: D.C. Wamsley and = 2nalysis of ‘sodium bicarbonate; wetting 
next to Mr. Carter, seated, properties, and surface and interfacial 


tivities 
rogram 


rod uci- 


AS ™M BULLE 


determining plasticity and sw elling charac- 
pressed teristics of coal as regards the reproduci- 


— 

| 

* 

— 

stand- 

Com- |! 
757) | 4 
ermine 


a 


mersion- tests | ‘soak tank Studies ‘procedures for determining tinuing work on new methods. fag the 
metal cleaners; rinsing ¢ volatile oil in rosin are continuing. determinations copper; clarity, 
buffering apacity, and emulsifica: ation vestigative studies are also under way on turbidity, and color ; chlorine; ammonia: 


properties of metal cleaners. It is methods of de termining acid number, nitrite; fluoride; organic matter; matter 
pected that at least the methods for saponification number, and unsaponifiable extract table with chloroform; Gaseous: 
analysis of sodium bicarbon: ite and for matter. hydrogen; hydrogen sulfide; bromides; 
testing metal cleaners will be completed © The subcommittee on definitions re- and iodides. In connection with tun 


: oil and decided to consider the reviv ing of 7 tion methoc 1. A master scheme for - 
its former s subcommittee on cry stalliza~- alysis of industrial water is being pre- 


tion. yared which will indicate the various 


fications for trisodium phosphate mono- 
hydrate, , sodium orthosilicate, sodium 

carboxy methy!] cellulose, and tetrasodium 
D-14  Adhesiv ves 


during the coming year, ported that it has in preparation certain. bidity, preliminary ‘Ss udies of -nephelom. 
subcommittee on soap specifica- new and revised definitions which cover etry are being made. Procedures are 
tions is preparing specifications for grit terms turpentine, rosin- type samples, being developed for hardness (a) by cal 
soaps for liquid and ps aste soaps. and rosin. At its June meeting the com- ulation from determined calcium and 
The subcommittee on specifications for mittee discussed the problem of reerys- magnesium ions, and (b) by a modification | 
alkaline detergents is investigating speci- tallization of rosin recovered from ‘tll of the Schw arzenbac colorimetric | titre, 


proposed method on borings 


D- 18 ‘ain for Engineering Purposes — the order in which they should be per- 
and med, A method of chemical analysis 


tension method is | bei eing sampling for soil investigation of em- water-formed deposits is in preparation, 
developed to replace the existing standard, bankment materials is being drafted for Also under development is an electron 
Zz and consideration is being given to the committee approval. Two other sampling ‘metric: procedure for oxidation: and re 


de termination of tensile strength of | methods to be studied are split spoon sam- duction: de ‘terminations. A proposed 


relatively low-strength adhesives. ad- pling and the Shelby Tube (thin w: all) referee procedure for determining sodium | 
dition to the three tentative methods for me thods. Methods for exploration potassium by means of the flame 
de termining shear strength of wood and expe ‘cted to be | given consideration. Re- photometer is being 
metal already published, a round- visions willbe completed Subcommittee on Classification 
test ‘is bei ‘ing conc iducted for determining methods of determining physical char- | = to complete during the coming 
shear’ stre ength of plastic- -to- plastic bonds. acteristics of soil 422, D 423, 424, year spec cations for reagent w: ater 
_ Another problem to solve is the at of the and D 698 T) during the coming year. = The Subcommittee on Methods of 
determination of shear strength of ad- Ae progr: um of research and study is, Testing is dev eloping a series of corrosivity — 


being continued in order to ebtain basic tests for tubular materials for various 
information consolidation for types of equipment and applications i 
purpose of setting p reasonable and connection with industrial water. 
practical requirements and procedures vestigation of ‘‘corrosion-erosion”’ effects 
ng for a ~consolid: ition test. At present, © aused by water is k being purst ue eon 
_ The Subcommittee on Analytical Tests i attention is being given to the identifica- In the Subcommittee on ‘Water-Borne_ 
ee currently working on me thods of deter- : tion and measurement of physicochemical - Industrial Wastes, the Section on Critical 
solids content of adhesiv es. The properties of soil, to be followed later by Jonstituents reports continued progress 
Tentative Method of Determining the the significance and application of these. on its survey of industries for critical con-_ 
7 Ez ffect of Artificial (Carbon-Are Type) Initially the committee will be concerned es in the industrial wastes, for the 
and Natural Tight on the Perm: iunence with the development of procedures for - purpose of preps aring a list of the ir important | 
of Adhesive (1) 904) is undergoing round- the etermination 1 of the constants and key determinations that should 
robin testin; g. ditional methods of “composition. Other- assignments have made on a waste from a particular in 
_ determining _ consistency are receiving been made covering procedures for dif-— —_— so that the character of the waste 
ierential thermal analyses, spectroscopic may be evaluated. The Section 


Tentative Method of for Impact 
Strength: of Adhesives (D950) i is 


undergoing further improveme nt. Roun 
robin work continues on tenting. 


consideration. WwW ork on tack has pro- 
gressed to the point where several analys ses, spectrographie analyses, petro- Methods of Analysis has begun investiga- 
"ments for measurement of tack are to be — graphic analyses, chemical and X- ray tions of methods for suspended | solids; 


built and round-robin testing will proceed. diffraction analyses, and cationic turbidity and color; “dissolved solids; 
Work continues on slippage and flow, change capacity determination, acidity, alkalinity, ‘and pH; oxygen 

_penetr: and gap filling properties of _ Identifica ation and classifica ation of soils demand; taste ‘and odor; chlorine | 

es. - reeeiving attention at present mand; scum- forming constituents; and 


The committee has setup a procedure the medium of a symposium presented at toxicity to aquatic life. ~ Work is about 


_* be followed for acceptance of specifica- the recent Annual Meeting, and the sub-— to be begun on methods for phenol, » | | 

tions of special problems. Sections have ommittee is now working toward and sulfur compounds, A sec | 
= been organized on general utility -ad- preparation of a tentative on soil nomen- tion is studyi ing methods already developed — 

hesives, packing adhesives, label ad- uture’with respect to grainsize. by the main D-19 Subcommittee on 
hesives, and book-binding adhesives. A. _ For news of an important new ree Methods for Anatysis of industrial water, 
proposed specification on adhesives for soils, see page 10. determine their adaptability to in 
acoustical materials is under r consideration 49 “Industrial dustrial wastes. The Section 
for final adoption followi ing circulation for ety a a _ pling is continuing preparation of methods 
comment. Standardization of addition: ve ae M: anual on Industrial for gaging and sampling industrial vane 
definitions of terms continues. A new | ater by Committee D-19 is nearing water and for preservation of samples. _ : 
phase of work is under way covering elec- 4 ompletion and the Manual should be The various projects listed above repre | 

_ trical properties of adhesives with specific available within the coming year. The sent the more important new undertakings — 
attention being given t to insulation resist- text chapters will be supplemented by all — out of a total of 56 projects now under 
and are ance ‘the: current tentative and standard 


in Committee D-19. In addition 
methods that have been prepared by the - the new projects, several revisions of © 
emanlites D-17 on Naval Stores at its Current projects in the being prepared. Sc heduled for early 
- meeting in June decided to organize sub- — on Sampling include preparation of “a completion are revisions in the Methods 
- committees to consider (1) methods for — proposed method of sampling of water - of Sampling Boiler Water from Stationary — 
sampling rosin for analysis, and (2) and steam at subatmospheric pressure Boilers (D 860), Method of Test for 
preparation purchase specifications for” and proposed specifications for all types” Total | Orthophospiiate Ions in Industrial 
of equipment for sampling» industrial Water (D 515), and Methods of Test for 
water and steam, ed Oxygen in Industrial 


Subcommittee on Analysis is con- 
— 
ptember 
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al 


the Federal Specification for 
Rosin (LLL-R-626). 


= 


4 
q 
1 
| 
| 
q 
— 
— 
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for the isf. res. s. In considering 
lor sfac story proce: u 
ellaneous dyects- Committees the “insulation factors in building con- 
‘moni: tions a group is evaluating a heat 
matter = flowmeter for measuring this charac-— 
E-2 Emission Spectroscopy drafted for Accurate Mes asurement of teristic of insul: ating mate rials and wall | 
omides: the past few years the stand-_ construe — 
During the ps Important work on definitions con- 


th ture ardization activity in C ommittee E-2 has: 


-tinues, involving such terms as Electron _E-7 (see page 30 for news 3 of ‘this committee. ) 
consisted primarily of the ection of (ove pap 


Diffractic n, Pha: se Diagrams, Grain Size, a nae 


eS are some 50 ‘suggested methods, which and so f forth. important problem o 
by cal- expected to be published during the com- hich “agreement is yet to be reac 
m and year. hile further suggested ‘involves a method for measuring de- The ‘Survey. Sube 
fication | methods are still being collected, the carburization. In “this work there is mittee E-9 on Fatigue sent out in January 
| cooperation between A.S.T.M., Society of of this year a general questionnaire to 
for ane again undertake writing tentative methods Automotive Engineers, and the American hi inhussbesien. engaged in fatigue 
1g pre- and it seems likely that sev eral tentative Tron and Steel Inst. “studies “or projects. here “were 
nalysis- so that cooperating laboratories can be 
ration. Chemical Analysis sis of Metals "Study ist thn bility informed as to where similar work is 
Study is being given to the advis: being done and thus avoid 
: — | ; Division F on Ferrous Metals, of Com- _ of not only conducting fire tests on woo The second purpose was to obtain a list — 
nd mittee E- 3, has comple ted a- thorough stud partitions, loaded to the extent that ‘of subjects upon which information is 
od — review of the methods for chemical an- full allowable stress will be developed in needed so that laboratories having avail- 
sodium ; alysis of steel and iron, ferro-alloys, and the studs, but also loaded only to the able facilities ‘can select an appropriate — 
| electrical heating materials. W ork Is extent contemplated in actual use. The gubject for study. As of June, 98 replies 

we under way on a number of new and revised —_— need for a more precise defining of pro- were returned and a report of this survey 
fication | procedures which include the determina- cedure for conditioning — specimens for was included in this year’s annual report. 
coming } tion of aluminum in steel, tantalum and =. - fire testing is under consideration. The Replies are continuing to be received and 

Ths “iit columbium in arsenal steel, and — need of a standard method of test for when the comple te results of the ques- 
ot nesium in nodular iron. Methods for the valuating fire-ret ardant paints is ake a revised report or 
osivity sis of ferrob oron and ferrotitanium Two study groups have been additional information will probably 
various and for the analysis molybdenum salts appointed, one to investigate the possi- published. 
ions in ,  arealsobeing prepared. bility of simplifying and reducing the cost | 
r. In Division N "is preparing methods for for the on interior wall and 

effects 7 following determinations: small] ceiling finish materials in accordance with | Quality Control 
of aluminum in copper-base alloys, zinc, the tentative procedure recommended by | 
-Borne lead- and tin-base alloys;  analys the committee, and the other to investi- on Quality Control 
Yritieal of beryllium-copper alloy tin in anti- “gate and sec if possible, the “necess ssary Materials has nine task groups whicl are 
rogress mony metal; small amounts: of mag- funds and personnel for the purpose of actively pursuing projects assigned 
al con- -—nesium, zine, and “silie on in aluminum; — conducting further research in connection them. . The work of Task Groups i and 2 = 
for the _hew procedures for lead, tin, cadmium, with the proposed tentative method. has resulted in the eomple tion of a new edi- A 
portant and ‘Manganese in zine-base die-casting Considerable study has been iin n to the tion of the A.\S.T.M. Manual on Quality nar 
uld be alloys; analysis of nickel for electronic a* development of a definition for “incom- Control of Materials which will replace the | et 
lar in uses; and aluminum in magnesium, _bustibility,’ ’ and a draft of a proposed present A.S8.T.M. Manual on Presentation 
.waste | Division 8 on Sampling is undertaking test has ‘been unde ‘r discussion. The of Data and will become available in 
on On an intensive review of all procedures for principal diffict ulty arise trying» to September. Task Group 3 prepared the 
estiga- sampling metals’ and expects to recom- define A different Xecommended Practices for Designating es 
solids; revisions in ‘a number of these approach to the problem, is now being Signifie: ant Places in Specified Limiting 
solids; edures, considered and a definition for “com- Values (E 29 — 50). is giving further 
oxygen 7 _ Division G on Analytic ‘al Methods is _ bustibility” is under disc ussion. Several — consideration te additions and improve- 
ne de- fs continuing work on performance specifica- testing laboratories have agreed to con- _ ments in those recommendations, _ oie. , 

and 7 tions for analytical balances. This duct tests on various materials to provide The work beiag done by the other six a 

about division is cooperating with Divisions F data from which - it is hoped a suitable task groups will eventually result in the — 
N in a long-range program planned de finition be decided upon, preparation of separate sections be 

A sec- to provide information on the precision advisory study group has been appointed —_ added to the A.S.T. M. Manu: al on Qu: mality 


Control of Materials, 
Task Group 4 on Sampling Plans has 
completed a survey of the provisions for | 


to assist in the ee nt of the neces- 


eloped accuracy of the various metho ds. 
‘Metallogra hy 
grap 


sampling which appear in A.S.T.M. stand- _ 
_ Elsewhere in this BULLETIN reference i is ards and tentatives with the intent of dis- 
ethods made to a new publication resulting from closing the variety and types of sampling 
yood & most important project in Committee | eo preparation of procedures tor the plans classified by types of materials in A 
a a E-4, on the Electron: oo of 4 testing of joints in dwelling const rctons, such a manner as to make their st ir statistical oe ie 
repre: “Steel, publication with: its under shear, tension, ‘compression, and aluation: possible. This survey is now 
akings ~ figures should be | of w idespread interest flexure loads w ill be developed by the under review in the main committee and oan 
under and service (seep. 11). subcommittee on connections using smal] be submitted for publication in a_ 
Lion to irtually completed and ready forrefer- size specimens (not full panels), future edition of the ASTM 
ms of | ence to the Society for approval is the Tentative Methods of Testing Truss As- “s ‘Task Group 6 on Planning Interlabora- Bars 
is are ; pov snaet Tentative Method for Classi- semblies (E 73) will be reviewed during tory Test Programs is developing a set of = 
early fication of Ferrite Grain Size and a second the year on the basis that the procedures - reco ommendations intended for use in ll mes 
ethods — Proposal covering Tentative Grain Size may not be restrictive enough. It is ning for the collection of multi-source d ya — 
‘Standard for Non- Ferrous Metals | (other expec ted that agreement will be reached These recommendations will be of partion- 
than copper). Also nearing completion on a test procedure for general structural — dar assistance to the other A.S.T.M. tech- 7 1 
isa Method for Determining the Orienta-_ elements during the year. Methods of nieal committe es. The task group is 4 
_ tion: in the Central Portion of Pole Figures. a test for evaluation of durability have been ing use of material now appearing in the ae 
This latter is of interest in the work on _ discussed and an attempt will be made to —«A.S.T.M. Tentative Recommended Prac- oF 


i 


X-ray as is. tentative practios being: interest in the development of tices for P lanning Interlaboratory Testing 
September 1950 As ST MB BULLETI N 
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Radiographic Testing | Recommendations Now Available 


of Textile Materials (D 990 - 49 T) pre- 


‘don, This will cover the ALL persons interested in C. P rotection from gamma rays: 


of size of sample that must be for a testing are invited to sub- 

_ desired precision of an average. ae mit criticis sm ¢ and comments on a pro- 
Task Group 7 on Bulk Sampling is posed Recommended Practice for R tadio-— 
ing problems of sampling materials that graphic Testing which has been devel- 
occur in bulk form or in packages, with the — oped after intensive work by Commit 
at _E-7 on Non- Destructive Testing. The 2B. Start of development 
material in order to get some prescribed | ‘D. Rinsin 7 


Jimit = error with an The proposed Recommended Practice 
is an expansion of material formerly in- G 
‘reproduci- cluded in the former methods of radio- yy H. recomme | 
bility, repeatability, eonsistency,” graphic testing E-15 which have since . Testing de veloper 
allied terms connected with measurement — At, its meeting during the A.S.T.M. K. The view ing room 


of error, and as a result will make a report = Annual Me - 
eting in June, Committee E-7 
with recommendations as to those terms Parr V Reconps, Reronts, 


D. Safelight test 


| IV. Fu MS AND 
V EWING ADIOGRAPHS 


which appear desirable and necessary for new should be TIFICATION or ACCEPTED M: 
standardization. It proposes to consider 4 tributed for criticism, an copies are AL Recor« 
precise definition for each term selected ailable from A.S.T.M. Head- Reports 
for standardization and give, if feasible, a quarters at 50 cents each. The pro- C. Identifie: ation of completed work 
simple algebraic or numerical measure of posed Recommended Practice has been 
each term standardized. duplicated and covers 27 pages. effort has include 
‘Task Group 9 is preparing a guide for The subject matter of the ‘proposed “specific: instructions for r carrying out 
curve fitting in the case of linear relation- is divided as follows: the various steps of the radiographic 
ship, including a discussion of methods of process according to the best practice 


‘termining and expressing the limits of Parr I. Equipment AND CALIBRATION without ‘the usual explanatory ma- 
of the calculated relationship. A. Radiation sources terial which is found in the literature. 

Committee B.2 to Work on Titanium start, however, that it could easily 
overlook features which might be 


vie Tue AS.T.M. has E. Radiographic contrast portant, or perhaps include unimpor-— 
tant material. Accordingly, it requests 


gated the responsibility of deve eloping distance 
that readers submit constructive criti 


“specifications and methods of testing © charts and ealeu- 
titanium metal to Committee B-2 on ators cis sm. All persons interested in indus- 
Non-Ferrous Metals and Alloys. Parr IL. trial radiography are urged to obtain 


Standards will be developed since ARRANGEMENTS or Parts) 4 this document by writing directly to 


the development of titanium may fore- Pre liminary study AS.T.M. Headquarters, 1916 Race St., 
shadow advancements in supersonic B. Technique = Philadelphia 3, Pa. Criticisms should 
aireraft, rocket, and gas turbine de- C. Identification: and "arrangement of be addressed to the Chairman of the 
sign—and foreseeable improvements parts Subcommittee, Dr. H. E. Seemann, Re 


thousands of other industrial and con- _Teehnique card file search Laboratory, Eastman Kodak 
or —Co., “Kodak Park, Rochester 4,N. 


sumer products, Parr IIT. Prorection ann Care oF Sodak Fai 
Titanium is the fourth most abundant To receive consideration fo yr the ibe 
“metal i in the earth’s crust. Its density Storage ision, comments must be in by October 


is between that of : aluminum and stain- B. P Protection from X-rays 


(alloys up to 230, 000 psi. have been 


‘made and an alloy of 150,000 psi. and Refractories : 


the wil 
15 per cent elongation is now bein Peg 
James R. “Coxe y, this 


A _Tegistered professional ‘engine, 
graduate of The Pennsylvania 


ther the completeness of 
isa 162-page textbook for operating plant and holder” of two academic 


produced for Various experimental ap-— 
plications) suggests many uses, | The 


personnel, engineers, and legrees, Professor Coxey wrote the book 
= in plants manufacturing refractories, and with the expert assistance of key open | 

Quaticy Of resisting corrosion by acids also in plants using refractories. The ing plant pe rsonnel and research directors 


alkalies, and, what is more important book is designed to provide useful, both manufacturing. consuming 


to the Armed Services, salt water. re practical, tec -hnological background in industries. The original notes have been 

Although the present price ce of forgings thoroughly tested as text material. 

is about $10 a pound and sheet about Explaining the v what, where, and why Employees in plants where refractories ; 
— $20 a pound, the demand i is still greater — of refractories, the text discusses the | are manufactured and employees in ao 


where refractories are of vital importance — 
(such as the metallurgical, glass, lime, — 
_and cement industries, e te.) will probably 
find the book equi ally useful. tt ll 

_ The book, “Refractories,” is $2.50 and 
can be obtained from the Mineral In- 
dustries Extension Services, The Penn- 


the e supply. merits of the various types of refractories, 


‘In view of the experimental | work factor affecting refractory life, refractory 
mortars, refractories mi: anufacturing proe- 


rs meal, and = refractories for the major industrial 
‘Supply anc Cemand for whe metal, an ‘consumers, and the testing of refractories. 


its constantly decreasing cost, it is ap- Numerous A.S.T.M. diagrams 
= that may have photo-cuts on refractory materials have 

used in the several] chapters to fur- _—sylvania State College, State College, ‘Pa. 
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Industrial Wa ter end Weter-8 Borne In ustrial Waste 


HE American Soc iety national societies, research org committee has also prepared methods 


Testing Materials numbers among zations, technical schools: con- and ‘specifications for evaluating the 
its 70 main technical committees several sulting and chemists; and  corrosivity of water and for reporting 


a | natural resources which find industrial _ activ ities. These men,‘ all of whom are 


‘applications. AS.T.M. Committee active in the program, represent the 


that are preparing standard methods and various ral agen a results of analysis. pe) Bs 
specifications for the evaluation of those terested in the area of the committee's 
PUBLISHED: 


M. Methods* | 
| 19, organized in 1933, deals with the technical fields of Chemical, -Meechani- 
examination 0 of one of these resources— and Corrosion Engineering; _Ama- ished by the Society as Tentative or 


water in the area O of industrial | opera- ong Industrial, and Physical Chem- 
tions. The organization and activ ties istry; Microscopy 7 Mineralogy, and 
Committee D-19 are summarized in Petrology, 

his paper. Program—Part 1: The A. 8.7. M. 


‘Standard, are being currently aug- 
‘mented. Forty-four proposed methods: 
are being prepared by the various sub- _ 


committees. For the benefit of th who 
ND 4 The concept that ‘ “water is an engi- Manual ‘on Industrial W ater will be of Shoes 
“are primarily interested i in bacteriologi- 
"ERIAL neering m material’’* may be e explained | by by completed in the near future and will 

lowing: be recommended to the Society for cal Gants of potable ‘water and 
rk ion. designed for use by ferred to “Standard Methods of Water 
“Industrial water may be considered executives, industrial water engineers, "Analysis, Ninth 
to be the aqueous medium (untreated, chemists, and plant operators. Chap-- 
nclude- “treated, « or both) cireuls ating in the indus- of the itial edi ti the. Americ: an Public Hes alth Assoc 
out. ers of the initial edition are: 1946. 
Taphic used in both direct and indirect proe- Composition of Industrial Water 
ractice essing operations for production purposes. Supplies and Water-F ormed De- A. ST. M. Meni HODS | >RODUCED 
rature. | trial waste water may be interpreted to be Uses of Industrial Water. Number 
ut the substance (solid, liquid, or gaseous) re- _ III. Difficulties Caused by W ater in In- of 
process and dise charged into the Treatment for Industria Sampling of industrial water 

PERSONNEL” VI. Analysis of Industrial Waters. 22... Analysis of industrial water 
obtain | The fully integrated committee pro- 
VIII. Analysis 0 ot W, ater-Formed De- results of ‘indus 


tly to. gram includes three > parts: 


ce Bt., tion of the A.S.T. Mar | trial water analysis 
should Pigs nd al: IX. Glossary of Terms and and Data. Standard definitions on indus- 

2. Sponsoring of Symposia and Round Program—P art 2: Pa apers “presented Chemical d 
dak ‘Table Discussions on timely sub- at: Society Annual have been porting results of examina- 
matter at w water sessions of sponsored by the committe for tion of water-formed 


: ars. The topics® in general, have pre- osi 

B ft | Standard meth-— = the results of ‘investigations on 

water methods. In s some instances the Iti is axiomatic that the analytical re- 

ev all progr: topics have pointed to the need for 4 port is valuable only when the analysis 


a = to meet the needs of industry search = in the industrial water field is made on samples that are properly — 


= bein g carri ed by men from indus- Some e of the methods produced by the taken from the streams circulating in 
Th d committee had their genesis in these the intraplant water systems and are 
y. These industrial needs have at- 
ly 100 bers, technical papers. representative of concentrations. 
-Program—Part 3: Preparation of Principles of fluid flow have been used 4. 


but w orking with es 


in the preparation of A.S.T.M. methods 


book r sampling ¢ of industrial water. For 
yperat- = will be recognized that by the sampling of water-formed de posits, 


rectors as well as on the methods produced by Committee the production of "Methods ‘the com- is | 


D-19 on Industrial Wat d ref d to else- 
where in the text. All shauld be ad- mittee is implementing its over-all 


p been = dressed to the Executive Secretary, Am. .~ 
ae _ Testing Mats., 1916 Race St., Philadelphia 3, P 


State drawn largely from diversified indus- 
Standard Methods and Specifications 


s the primary objective of the com-_ 


/ 


Wa Chairman,’ Committee D- 19 “industrial methods for sampling of industrial of experience of the 

‘ im water, industrial waste water, ‘ommittee membership, many of whom 

M. personnel appears in the A.S.- ater-formed deposits, In the area of _ have intimate contact with these indus- 


“Time, A complete listing of the papers appears in analysis it ‘includes methods 1 using _ trial problems. 
ybably colorimetric, electrometric, gravimetric, The primary consideration of the 


Wished also and a and titrimetric procedures and special 


Part pp. Book of A.S.T.M. Standards, techniques that i involve the ¢ epplication 
Preprinted “Report of Committee D-10 of various forms of the m microscope, the 


Industral Water, No. 98,” to be published = spectrosco the spectrograph, and 
Proceed’ ‘A T pe pe grap 


committee in the production of analy ti- 


analysis of a condtituent or 
— may be present in wide 
ranges of of concentration. I It is 


— 
a 
= — 
— 
7 
a 
— 
— 
q 
— 
Penn- 
e, Pa | 
fe 


that the ranges of concentration differ III. Methods on Sampling (1 "echnical). 
for various industrial operations and This subcommittee includes 48 
are not the nominal concentrations th: i ‘members. Its three sections are: 


eceur in natural water supplies. Many Sampling of Water-Fo 


~APPEN DIX 
Scopes OF CoMMITTEE D-19 on Inppg 
‘TRIAL WwW ATER AND Its Su /BCOMMITTERS 


Committee has as its PUFPOSe thy 


of the A.S.T.M. analytical methods for "Deposits. study and description of industrial wate 
industrial water analyses differ markedly Cc, On an engineering material, including ter 
from procedures for the analyses of po- Iv. Methods of Analysis (Technical).— -minology; _ methods of sampling, analysc 

7 table water supplies. — This A.S.T.M. _ This subcommittee includes 76° and testing; interpretation of results ¢ 

a committee also has not hesitated to ap- a membe rs. Its four sections are: analyses and tests; classification; an 


ply methods requiring spe cial instru- 
ments formerly used primarily in 
search. These instruments have been 


 B, On Electrometric Method. subcommittees (other than the Advis 
C, On Special Methods. — and Editorial Subcommittees) shall be tj 


Chemical Analysis of Water-— study methods of sampling, analysis, anj 


0 it he feas 0 
V. Classification (Technical).—This sub- ods and terminology, and to recommen 
ement wet ana ytical pro- committee includes 35 members, tentative or standard methods anj 
Its two sections are: revisions of present tentative or standarn| 
he committee’s analytical methods A, On Classificati methods as need arises. The specific} 


procedures of maxi- 


4 include ‘ ‘referee’ dur 
precision and ‘accuracy for u use in 
3 chee cking of contract “specification re- 
These re referee. procedures 
a are supplemented with uonreferee pro- 
cedures | of lesser precision and 


pe 
for use in plant control operations. 


B, On Nomenclature and Termi functions of the following Subcommitters 
I. Methods of Testing (Technical).— (a) Sube ommittee I, dvisory.— Te 

This subcommittee includes 41. purpose of this subcor 


members. One sect tion is: tive direction of the it 
On Corrosivity. shall include acting on recommendation 
Vv 1 Water-Borne Industrial Waste (Tee h- the matters referred to the officers from 


nical) the Society as well as from Committee D- 


cludes 69 members. Its four sec- 19. 


committee’s activities the tions are: (b) Subcommittee II, Editorial —The 

Field o of water-bo industrial w waste? A. On Critical Constituents. function of this subcommittee i is the prep} 

are parallel with its activities on indus- On Analytical Methods. ration in standard form: of specification} 


trial water and are supplemented with ‘i 


bud the survey of industries to secure 
inve ntory of “critic ‘al con-— 
stituents” produced in its indus-— 
trialwaste, 
the necessary methods for gaging 


ua pane the intraplant waste W aters, a and 
(c the preparation of methods for pres- 
he ervation of the sample, 
to maintain the integrity of its 


On Sampling and Gaging of methods of sampling, nalysis, and 
W aste Water and Preservation of — ne that are approved by the comnit 
— of Water-Borne Industri: al _ tee, including interpretation of the results| 
W: aste. individual test methods and the ter 
DD. On Re ws of Analysis. minology employed in the description oi 
Cc OMMITTEE Report __ Subcommittee IT shall report to the Ad- 
visory Subcommittee its recommendation 

_ The A annual “reports of Committee cone erning any n material that is submitted} 
D- 19 on Industrial Water, as s printed. ‘to it for review and editing, where such} 
in the Society’ s Proceedings, — _ material is intended for presentation at any 
‘tral the recommendations to the Society meeting of the committee and the 
the new methods and revisions ciety, and when it is inte for publics- 


tween sampling and an: ilysis. 
g entat iv S a nd tan di ards tion in any ot the ocie y *s publication 


anda summary, of the activities of all mediums. 


subeommittees, in which there is dis-_ Li 
cussed pending and future projects, ampiing e scope o lis sub 


preparatioc d- 
The adopted methods and revisions qr ant includes the preparation of stan 


_ The production of the committee, as 


"described under 3, is secured by \ ard methods for the sampling of water in 
means of seven subcommittees—two of _ published in the 1949 Book of A.8.T [ its various states, and of the deposits re 


these are administrative, the bale ance Standards, Part 5, and its Supplements | ‘sulting from or incident to the industrial | 
are technical. Each member may will be published in 19% 50 anc and suse of w ater, Witt ithin its province is ithe 


subcommittee includes as 
bers the elected Committee 


of Committee D-19 and the 
appointed Subcommittee C ‘hair-— 
men and Secretaries. 


Editorial (Primarily Administrative). 


subcommittee consists of 


22 members. Its Section “A” is 

completing the preparation of the 
.T.M. Manual on Industrial 
: Water, discussed under Part 1 of 


“New Subcommittee on Water-borne 


of several the Sections and Subcommittee of Committees D-19 on Indust 
ater were held in antic City is is a meeting of Section ethods 0 

1948. of Subcommittee 7 on V/ater-Borne Industrial Waste. Front row, from l. tol 

“Report of ‘Committee 19 on Section Secretary R. W. Haywood, Jr.; Section Chairman Roy F. Weston; M. F. Mada- 
Vol. a8, 1949. rasz and Claude K. Rice. Extreme left: Robert E. Price, next (with pipe) James K. Rice. 

“Round Table Discussion on the Need for Center: L. C. Flickinger; behind him, F. N. Alquist; behind Mr. Haywood, B. V. 

‘Standards for the Examination of Water-Borne Dickerson; behind him, J. K. Rummel. Others in the group include W. J. Sloan ‘(behind 
Industrial Wastes,"’ ASTM Bu i Bower, No. 162 -_ — Weston and Madarasz) and in the back corner is L. Drew Betz, Chairman 0 


_ Subcommittee 7. Fora distinct picture of Mr. Betz, see July Bulletin, page 9 
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Surface and subsurfact e water sup- 


plies and waterin tanks, 


strial wate 3) W ater and w water vapor subjec ted 


luding ter to atmospheric, subatmospheric and 
analyse superatmosphe ric pressures and/or 
f mospheric, _subatmospheric, and super- 
ition; ani atmospheric temperatures. Methods to 
function submitted shall include those for nat- 
e Adviso,| ural and processed wate rs for industrial 
shall be ty ses, for water vapor, for conde nsation 


alysis, and) products of vi por. 
test meth. Also within its pr 


posits from water. 7 
and water vapor flowing in Subcommittee V,on Classification.— 


de position of solids when heated or proces-_ 
sed, or other effects which are significant 
the suitability of water for 


ace is the sampling 


“spec trograph, , of the con constituents of de- 


One func tion of this sube ommittee is the 


development of standard specific ations for a. 


expressing analytical data. vi ‘second 
is the deve 0 ard. 


wa ior of w with to corrosion, 


VI, on Methods of 
Testing. —The ‘scope of this subcommittee 


“culation as as well as the formation of scales, 
and organic growths. 
Subcommittee VII, on Water-Borne 
Industrial Wastes.—The scope of this 
subcommittee comprises the preparation — 
of standard methods for sampling of in- 


of Water-Borne Industrial Waste whose 


dustrial waste water, the preservationand 
- analysis of s samples, and the methods of ~ 
re reporting the results of analyse es. 
There are four sections: 

Section A on The Critical Constituents 


scope is the selection of a key determina- 
tion on a specific wa raste by which it may be — 


recommend of seales, corrosion products “comprise es the formul: ation of standard he function of Section A is to prepare 
sthods indust ri al methods of me asuring the behavior of a list of the type of waste produced by 
standanj of water, water with particular respect to corrosivity together with the most 
he specifi IV, on Methods of under various conditions of use. Methods important constityents which may be 
Analysis. —T he scope of this _subcom- of testing to be sponsored by this sub- sidered as typical of all plants in that in- 
_ mittee includes the collection and verifiea~ committee shall be considered to be pro- dustry, and hence, may be used asevaluation 
avy. —Th tion of data for use in the preparation of cedures which will evaluate the combined of of such wastes as objectionable discharges. _ bi 
the ex execu. standard methods of analysis of water in effects of water under a specific setofcon- Section B on Methods of Analysis for ig 
tee and it} ts various states and of the deposits re- ditions and not necessarily the evaluation Industrial Wastes whose scope is the ee 
nendation suiting from or incident to the industrial —of_ the effect of a specific © constituent of | _ preparation: of all analytical methods to be ines 
ficers from of water. It shall furnish methods for water w in the detection, identification, and 
nmittee de termins ation of the various ions, dis- mmittee shall surv ey the v vari- evaluation of the water-— 
solved gases ‘and. substances in ous methods of testing and the data ob- borne industrial wastes. 
rial — water having both a varied hydroge n-ion tained by these methods for the corrosivity > Section C on Me thods of Secnpling, 7 ptt 
the Prepa concentration range and a varied dissolved of water in its various states, with a view = Gaging, and Preservation of | Samples — cae 
salt content. These methods should to the formulation of a manual or guide 4 whose scope is to prepare methods of pas 
ilysi SIs, for. in concentrated consisting of the description of each test, sampling gaging of flow, and preserva- 
conn products, natural supply, and processed its: applic ation to given conditions, and tion of samples es during the of 
the result supply. Both referee and d field methods the results to be observed by its use. The transportation and analy — _ 
d the ter "shall be formul: vied. Section D on Methods of j 


Subcommittee IV 


methods for the identification by special 


to th 
means such as th the microscope, X-ray, or 


4 ou ‘ou Made Me e What |. t Am hope you're sé sa 

the hain 
25 Years o1 The ASTM Chain 


subcom 

of stand- a< 

f water in 

eposits re _Eprrors Nore.—All committee _ partic ularly 
industrial officers, will probably enjoy digesting 


nee is;the 


5.7.) M. Was ina pretty 

sorry in 1924 w when I received 
first assignment—to “assist” in 
preparation: of a test method for meas- 


| uring the insulation resistance of solid — 
dielectrics, Knowledge was at a low 
o “ebb, progress had come to a halt (if 
it had ever started) and the 


- Titie old duffers (some nearly 50 years 
old) who sat around all day discussing 


hi well have written a dozen or even Me 
hundred standards. It was quite obvious — 


Bell Telephone Laboratories, Inc., . M 


Lab., » Murray Hill, N. 
wi 


Burns, a former chairman of Committee D-20 20 on Plastics, 


Charge of Commas and Semicolons. 


Society membership consisted of ae morning and ¢ composing Note 24 which 


technical details: when they could | just George Ww ashington’s 8 at V Forge. 


subcommittee shall likewise survey meth- 


shall also furnish ods of testing the tendency of water to 
form deposits under conditions of indus- - methods of reporting analyses dependent 


trial use, including sedimentation and floc- — 


committee 
this slice of reminiscence by Robert — 


for bringing my talents 


to the more bebe cause of Raising the 
Society to the Pinnacle of Perfection. 
‘ea smothered my embarrassment when 
they appointed me Fourth-assistant in 


Honest Abe Lincoln started at the 
bottom, so could I. After two years 
I was given by first technical work, 7 
dusting off the anometer each 


read, “See page 1396 of Proceedings.” 


“Press on to the end for the prize ” was 

my motto, but my pride took quite 
_ beating when I learned that the Com- 
miittee’s booklet had increased by 50 
pages and I hadn’t written a single one 
of them. Well, why worry, those 


B ULLETIN 


my elat’ on. The technology of the 


called for a 12-lb. sledgehammer, 


_ standing that in 1 my tenth year I was 


first magnitude. My first. technical 


we immediately accepted the 
odeaty I looked forward, perhaps in a 
few years, to becoming a subcommittee 
all was not well. W hereas, 


sults of Analysis whose scope is to prepare — 


upon the type of w waste, ete. 


methods were probably no good any 
To commemorate my fifth anniv er- 
sary in Society work I was made Fourth — 

Deputy of Section 496 of 
27 in Charge of Numbering Para-— 
graphs. Any ASTMer will 


_ method itself is not important; one may — 
specify a test tube when he should have — 


to get the _ paragraph numbering all 

loused up is an unforgivable crime. 3 

My success as a numberer was so out- | 


made a Section Head in charge of 
Maximum Time Between Opening. ne 
Ov en Door and Removal of Specimen. i 
Appointment as. Section — Head 
_ stamped me ry technologist of the 


paper, “Left- Hand Hinged Oven sn Doors 
versus Right-Hand Hinged Oven — 
Study in Seie ntific. Overnatrics,” 


4 
Pex 
4 
rel | 
dustrial 
Analysis | 
| 
Mada- 
K. Rice. 7 
, BW. 
(behind 
rman of 
1950 


dynamic fireball when compared to the 
other members, with their slow-motion 


both parties were approaching 
mon speed, give or take a few miles per 
hour. _ After considerable soul- search-_ 
onelusion was j pab le * 
that most of the change in “speed was 
due to my deceleration. This — was 
alarming, but due doubt to 
the Society’s lack of proper appraisal — 
of my scintillating qualifications. Now 7 
that I had become a Section Head, my | 


A Head's duty i is to 


remain calm and undisturbed. when 
the method over which his section has — 
labored for months is torn to fragments | 
the Subcommittee. The harmless- 
looking phrase “referred back to the 
Section” really means that the Sub- 
- committee thinks the method smells to. 
high heav en! This is easily under- 
-standable, ible. Subcommittees are inv ari- 
ably composed of stuffy, high- handed 
3 characters who, remembering the pun- | 
ishment they took when they were 
Section Heads, are simply venting their 
_ vindictiveness on the younger more 
progressive “members. Whether the 
-method is good or bad is irrelevant; 
the primary attribute of a subcom- 
mittee member is the ability to vote a 
_ resounding NO regardless of the merits! 
Upon my completion of five years 
-as Section Head the stood: 


score 


Methods Accepted by Subeommittee— 


Methods Rejected- —92. Statistically 
the record was not If ya ou 
multiply the number of rejected meth- 
ods by and diy ide by the ‘root 
- mean square of the tensile strength you 
ow will see that what the Society suffered 
from was too many vacuum-brains on 
Comforted by the statisties I re- 
mained outwardly calm (though seeth- 
it ing inside) and was: rew warded by pro-— 
‘motion to Subcommittee Chairman. 
_ Appointment as Subcommittee Chair- 
man automatically made me a member 
of the Advisory Committee. Now 
was member of the bress and could 
really start some reforming. My first 
_ thought was to reform the Sections. 
_ From the eminence of my new position 
I could see them in their true light. 


Rather than being youthfully progres- 


sive, they now appeared as an undis- 
ciplined squad of blatherskites, strong 


on talk, weak on intelligence, ‘and with — 
fanatical desires to write test methods of the up-and-at~’ em school are over, 
suitable only for the comic 


to: see the Section 


haracteristics, it now appeared that 


generation. Second, my associates in- 


ties, their ability to. o submerge personal 

interest for | the good of the ‘Society. 

I formerly thought such 

identified | sissies , now 
was actually admiring them! 


fiendish delight we'¢ the hard 
work of many months out the window. 
Once ‘in a while, when confronted by 
Teams _of incontrovertible data, we were 
forced to vote affirmatively but these 
were” ‘fare and were looked 

upon as merely isolated dark clouds 
in an otherwise bright sky. 
Of course I didn’t forget n my y reform 
program on a broader scale. Actus ally, 
my fellow members on the Subcommit- | 
tee, and my associates on the Advi isory 
Committee were rather ¢ dull fellows. 
Most of them, , when faced with very 


ev en went so far as to defend a Section 
Head when he staggered i in with a heav y 


7 Reforming these fellows was not easy 


— 
sec tions | consider him an old fuddy. 
duddy whe was supposed to be an ex 
pert on something or other 20 years ago, 
So ean’ reform the technicians, 

Society big shots, those fellows who 
wear special badges at the Annual 
_ Meetings and look as though they just 
swallowed a sour look upon the 
new Chairman as a bumptuous up 

start: naturally he can’t reform them. 
So he spends his time presiding over 
dignified meetings, reading endless re 

ports, and receiving polite letters 
Headquarters informing him that there 
will be s a meeting in Switzerland on self. | 

ermo Does he have 


bailing thermometers. 
| 


any comments? 5 
My term as General Chairman was | 

singularly ‘successful. I evoked 32,914 
“ayes”? from the members and only a | 
handful of “noes” which | were 


All were top-drawer professionals with mediately consigned to the garbage 


national and international reputations. pail, 
7 reasons, in which case they were put in 


Nevertheless they had a childlike faith 
in data, evidence, logistics, peaceful co- 
operation among and between indus- 
tries, and ‘similar trivial matters. I 
contended that such things must 
east aside if we w anted the Society to 
be the Hot Rod of the 20th . Century a 
_ After five years of hard fighting it 
was time for another self-inventory and y 
‘the results were disturbing. First, 
7 found myself voting YES quite fre- 
quently. an obvious sign of mental de 


creased in stature; looked with ad- 
- miration on their maturity of judgment, 
their technical skill, their manly quali- 


This was a pretty mess s! The Great 
Reformer ws vas not only mentally w eak 
but becoming a soft-hearted sentimental 
slobaswell! © 
what little strength remé ained I 
determined to fight on. ” I called my 
fellow members of the Advisory Com- 
mittee together and outlined my plans 
fora general revitalization of the whole | 
Society, in fact of the Ww hole nation, , and 
if we “had ‘any time e left. over, “of the 
whole w orld. The members listened 
respectfully. one fellow spoke 


up, “I’m sorry but ‘your plans will have here w we go again!! 


to wait. We've just elected you | Chair- 

man of the Committee.” 

SCENE 3— Old Folks’ Home 

Leave fi face it, w hen man 


unless accompanied by good 


the more highly decorative trash held 
I gave speeches which were master- 
pieces of equivocation and cit ‘cumlocu- 
Secretaries addressed “me with 
proper respect; even the stately ‘Direc. 


- tors bowed discreetly as I ps assed. 


After serving for six years as pares 


_ man I was eased out by a gentle process — 


_ known as Injecting New Blood Into 
Our Committee. But a very nice 
: in has happened. I was not cast 
aside like an old ‘shoe—far from it. ; 
Out of the kindness of their hearts the — 
lowly section members welcomed 
me back and have. assigned me to 4 
section in charge of Preparing ‘Three 
Test Methods Where One Would Fi 
Plainly § Suffice. Thus endeth the first 
25 years in A.S. + M.., the cycle is come 
“plete, I’m back where I started. 
What about my reform program? 
W ell, sir, , right now I’m busy gettinga =| — 
ouple ofn new test methods on the books. 
know they’ re good because I 
them myself. But. got to get them 
past a Section Head who is a notorious — 
_lame-brain and a Subeominittee Chair- 
man who is practically illiterate on 
“technical matters. Say, why wouldn't 
it bea | good idea to reform these two — 
fellows and step up the tempo of — 
progress? Why not reform the Society, 
the nation, the world. Oh, brother, 


x 


elected Chairman one of our Tech 


nical Committees his days as a nol 
even though rigor mortis may not have ~ 
actually set in. Technically he’ sa dead 


th duck. boys | the 


‘September 1950, 


— 
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an ex. Manhattan Bus Termin at mahogany granite from Minnesota is 
ars ago, John M. Kyle utilized at the street level for the main 
WS who | Abstract) walls and white marble for architectural 
Annual ‘trim. Most of the partitions will be 
ey Just Berore describing the daily arrival and departure in Manhat- concrete bloc © 129). 
on the port Authority Bus Terminal, on the tan of 2500 inter-city, buses. Eighty Stam lard electrical equipment will — 
us  gssumption that many of the A.S.T.M. five per cent of these buses are commut-— used throughout the building with 
them. jnembers are not familiar with the Port services and are used twice each rooms ‘and ech 
New York Authority, it may be well hy about 60,000 people traveling to arid street level. It is estimated that 230,000 — 
less re to present a brief outline of its activi- = from their homes in New York and New _ ft. of steel conduit and 180,000 ft. of i ie 
rs from Jersey suburbs, wire and cable (A.S.T.M. D 27 and 
it there | = ‘The Port of New York Authority is ~The Lincoln Tunnel will have a direct | _D 752) will be used for distribution of Fae 
Port of New York Authority is The Lincoln Tunnel will have a direct 492) 
on self. q bi-state agency created by a compact access ramp to the roof and suburban power and 1,200,000 ft. for the lighting — 
between the states of New Y ork and bus levels of the terminal, as well as and public address systems. Buses will 
ee New Jersey in 1921. Its purpose is to —_ approaches which will permit local traf- be checked in and out of their berths by — ma 
‘n Was | promote the construction and operation Z fic to get to the roof parking level. The | ™eans of an automatic detector system = 
32,914 | of terminal and transportation facilities long-distance buses will enter on the 7 controlled from a dispatcher’s desk at ne _ 
only a | inthe Port of New York District. This 40th Street side and use the lowest level bus entrance on 40th Street. = 
im District roughly encompasses a 25-mile of the bus terminal and depart through 7 _ Generally speaking the Bus Terminal 
arbage radius with the Statue of Liberty as the the 41st Street exit. On the roof of uses conventional construction, particu-— — 
800d central point. The Port Authority is a the terminal, there wil! be a public lar emphasis being placed on durability” 
put in self-supporting organization automobile parking area for approxi- and ease of maintenance. The paving 4 % 
| poner 450 cars, with a waiting room for on which the buses will travel in the 
haste The Port Authority does not compete parking patrons and escalators to the basement is reinforced concrete instal-— 
mlocu- private enterprise and undertakes — main concourse. During winter months, led in the usual way. On the 
With | — to provide only those essential terminal the vehicular ramps will be kept free Bus Level, which is two floors above = 
Diree- and transportation facilities which, be- of snow and ice through radiant heating Kighth Avenue, a concrete wearing 
{| cause of their marginal nature, could the roadways. Thirty-one conven- slab has been placed on top of the — 
Chair- not be financed by private business. ently located moving stairs will carry tural slab and independent of it for ease 
rocess ~The Port Authority is headed by twelve the flow of traffic between floors in the in replacement when the wear on the — a 
Into Commissioners —six from the State of There will be a direct con- paving slab has become excessive. 
_ “nice New York and six from the State of nection with the Eighth Avenue sub- Again on the roof the wearing surface is 
t cast New Jersey, appointed by the respective way and a passage connecting with _ reinforced concrete placed over 
mi it. Governors. These Commissioners re- Eadie Square stations of the IRT and plank (A.8.T.M. D 517) which in turn | — 
ts the ceive no compensation and give their BMT subways, bears on the structural slab. 
comed and energy as a matter of public jot Within the ramps connecting the Bus 7 
to a service. The staff of the Authority is Construction Materials Specified by A.S.- Terminal and the entrance and exit to 
headed by the Executive Director, Standard: the Lincoln Tunnel, steel pipe (A S.T.M. 
Vould | Austin J. Tobin. There are approxi-— Exeavation of 123.000 120) has been embedded in the struc- 
e first ‘mately 3000 men and women now em- Ei Avenue slabs. During snow storms a pe- 
‘com | ployed by the Port Authority. Some Tock and earth at the Eighth Avenue  troleum-base material will be circulated = 
of the Terminal facilities included in the through these pipes to provide neces- 
gram? scope of the Port Authority manage-— arrec anc sary heat for snow-melting. 
ting ment are Holland Tunnel, Lincoln Tun- will be noted that, with few excep- 
ooks. Grain Terminal, three Staten whe orcing ( tions, wherever a standard AS.T.M. 
wrote | Island Bridges, George Washington 4 15) was utilized by the contractors in specification is available, this has been [im 
them Bridge, Inland ‘Terminal, two Truck this as the basis for the contract speci-_ 
rious and the four major airports MA The yo fications. The reason for this is two- 
Yhair- the metropolitan area, 0 Stee A was started fold: (1) to secure the lowest bid price 
on he Port Authority Bus Terminal an 9325 to “open” type specifications allow- 
iidn't now under construction will occupy the ing a maximum use of competitive 
two entire block between Eighth and Ninth tor. bidding, and (2) to assure a satisfactory 
rther, most modern bus terminal in the world 0! Mls year. _ The basic materials util- 
great new $24,000,000 Inadmark in Cover many heds with wien the « 
dation walls is controlled by the Inspec- Fusing 
congestion on the west side of Manhat- y 
tan Island and wiil provide a centrally 0m Division of the Port — ¥ 
spaci ous and comfortable the cement (A.S.T.M. C 175) — 
“Union Station” for approximately — 
Chit May ‘11, 1950. Mr. Kyle tests (A.S.T.M. C 39) have shown that 


klyn-Batt Tunnel’ tudinal continuity. The [beams g 
roo yn-D. a tery | required ‘to meet. M. standari 

y “illic AT and the bars must meet ti 

By Ralph omillie in both cases sulfur is limited to 

(An 0.06 cont and open-hearth steel j isa} 

steel plate ci curves are used over 


Ring 
weeks from today idth and m: ade up of 4 segments and an ‘open gutter for ‘the > full length of of 
is planned to open the Brooklyn-Battery =a key. Heavy Tings weigh 22. "tons the tunnel. These plates are 


Tunnel to traffic and to add this most: and light. rings 12} tons. by of A.S.T. M, Standard A 10-39, 


recent crossing to the five bridges and The specification requirements for The ceiling slab forming the 


is reinforced with mesh covered by 

S.T. M. A 185 and is supported at mid. 
point by a hanger of “18-8” stainless 
steel. These h: angers are directly i in the 
air stream in the exhaust duct and s0 
must be of : a material with a high re 
sistance to corrosion. St: Linless steel 
plates are also used as guide vanes in 
certain of | the due t elbows. These 
hangers are attached to the tunnel lining 


by cast steel connecting members con- 


one tunnel already owned and operated cast iron _tunne al lining do not follow /_ 
by the Triborough Bridge and Tunnel particular AS designation 
Authority. This new ‘tunnel extends ‘since this class of cast iron has been | 
Chane! Bast River and Buttermilk used for Thany years, and the require- 

Channel joining lower Manhattan with ments” have grown \ with the industry. 

the Red Hook Section of Brooklyn. |§ Machinery scrap (up to 45 per cent of 
a connecting link between the total melt) is permitted, the balan ce 

_ East and West Side Highways in Man- ‘ being: pig iron of known quality, * P hos- : 
a. hattan and Hamilton Ave., the Gowanus phorus is limited to 0.6 per cent and 
improvement, and the Brooklyn- -Queens sulfur to 0.12 per cent. A 1} in. 

xpressway ir in Brooklyn. length of pitration. bar tested between supports” 


9117 ft. between portals makes it the 12 in. apart must suste tin a load of a forming to AS.T.M. A 27-39. 
longest under-water vehicular crossing least 3000 Ib. : al and must. deflect in. Lead caulking for the iron lining 
in the United States. It is exceeded in before rupture. No ‘tension tests are ‘te covered by A.S.T.M. B 29 and was 
length only by the Mersey T unnel in ‘required. 1. A total of 93,600 tons of cs ast, 
England. has cost $83,000,000 from iron lining was used. section for ease of insertion in the caulk- 
grade point to grade point exclusive of Proper bolting of ast. tunnel ing groove. 
real estate connecting arteries lining is of first impor rtance, not only to ~The walls ceilings are 
which been provided by other secure watertightness but also to preve ent cream- -colored. gl: azed tile. The 
agencies. opening of the joints with consequent. shes are terra cotta, and the pum 
The tunnel project consists: of twin de flection of the ring and upsetting © 6k ie brick so that the interior of in 
tubes, each ¢ carrying two traffic lanes— -stre ss distribution. © :. As the size of bolts. tunnel i is almost entirely the product: of 
or a total of four lanes in all. is steel is neces- the ceramic industry. 
the 9117 “ft. between portals, sary. Water absorption is limited to 2j 
nearly | 8000 ft. is cast iron lined tunnel, Toned bolts are required to be made “per cent and glaze hi ardness must “9 
31 ft. in outside diameter. The balance, of ¢: arbonn manganese steel containing — ‘pot ee ing 5 on the Moh. ‘seale. 
in the vicinity of the portals, is eut-and- _betw een 1.2 per cent a and 1.5 per | cent = Tile must successfully withstand eran 
cover construction— both steel-bent and om manganese and between 0.4 and 0.5 per ing test in an. autoclave at 200 psi. a 

reinforced concrete Of the cast carbon. Phosphorus is limited to (from 230 to 32 F); 


‘formed into wire of a streamline cross. 


: lined part of the tunnel, about 5000 0.04 snd sulfur to 0.05 per cent. Heat 

ft. is rock tunnel—all in Manhattan "treating is to give the bolt 

stock tensile stre ngth of between 110,000 

The tunnel interior is quite: similar and 130, 000 psi. and a yield point of 
that of the Lincoln and Queens 85,000 to 110, 000 psi. For heavy i iron, been completely covered, a dry. 

“Midtown Tunnels, Concrete lining: bolts are 13 in. in diameter ‘and for into 
inside of the cast iron furnishes support light iron, they: are 1 in. n. All threads ‘the joints of the tile. The surface was 


for the roadway and ceiling as well as were 
_ providing smooth surfaces for air ducts. _ On the Manhattan end, where most 


Pyne a vehicular’ tunnel simil: ar to of the tunnel lining was light: cast iro iron 


and 5 cycles of freezing and thawing. 
The > ceiling t tile were set in place face 
down on gummed paper laid sticky yond 


up on the ce ceiling forms. _ When a form 


mortar mix. Subsequent steps included - 
setting of wire mesh reinforcing, and 

ing of concrete ceiling slab. After: 
the forms had been removed, the gum- i 


med paper was w ashed off with a water 
portant, the bolts: were tightened me- lied to 


jet. Side-wall tile was app 
The machines used were powered 


the Brooklyn-Battery Tunnel is _pri- erected in prev iously excavated rock 
marily a hole in the ground w hich is tunnel and where speed as well as uni- 
excavated either in soft ground with a —formity of tightening w: as highly im- 
‘shield under compressed air or in rock 
by drilling and blasting in free air, the 


completed tunnel structure is “complex 
an Ingersoll-Rand geared air motor to 


which the wrench proper was connected z 
Whether material excavated was by” a roller chain. var ying the : air 
soft ground as it was in Brooklyn and __ pressure this wrench could be made a 
Buttermilk Channel or rock as it stall at any designed torque. While 
w as under | ‘the East River, the primary — - torque on the nut is not a very accurate 7 
lining was cast iron. Two weights of — measure of bolt tension, it nevertheless _ 
cast iron lining were used, designated gives more uniform values than are 


a for convenience as light. -tainable in any other practical way. 


=, 


crete slab reinforced with 10in I- 
2l-in. centers” transversely 
with longitudinal bars both above and 
eal the beam flanges to provide lo ngi- 
ASTM BUL LETIN 
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‘Smillie at the A.S.T. sp New York District 

Meeting held.in the. auditorium of the Port of 
York Authority on May 11, 1950. Mr. 

Smillie is Chief Engineer of the ‘Triborough 

Bridge and Tunnel Authority. 


"Ralph Smillie 
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ap ‘cone somewh: at softer joint board give a continuous graphie record 
Standard float method. Both pe: all filler mineral flower was used of the carbon monoxide content in each 
AS.T.M tile have projecting — buttons on the inside the tu tunnel than tl that used on the of the exhaust « duct sections. / Above the 
Imited to back surface to to form mechanical plazas, since the plazas are subjected toe: carbon monoxide recorders, push but-_ 74 
steel is 5 bond with the janet ur or conerete back- high summer temperatures and conse- tons control the speed of all ventilating a 
quent. extrusion of the joint filler. = At the top of the board are illumi- 
over “Paving brick are the 34-in. vertical Two types of insulation were used for oni ited push buttons showing the 
length of 7 fiber lug type manufactured by the de- electrical conductors. Control, te le- _ tion of all tunnel sign: als and permitting 
covered airing process. A rattler: test (A.S.T.M. phone, and switchboard wire is poly- their control from the board : as well as 
“39, 7-42) limits the abr: asion loss to -viny! insulated, in which case insulation fromthe tunnel 
upper air 17 per cent and a flexure test (A.S.T. ‘M. had to meet ies requirements of A.S. _ _ The four meters on either side of the 
vered by C 67-44) limits the modulus of rupture M.D 734-43 T. P ower ableisrubber central. clock record the light inten: nsity 
dat mid. to 2000 psi. average and pel, insulated meeting ‘the requirements of in the normal zone of each tunne This 
stainless minimum, A.S.T.M. D 57446 T. The sheath is can be varied from the control 
ly in the The first paving operation is to spray GR-M yprene A. S.- board to compensate for” the normal 
t and go coat of cut-back asphalt o on the T.M.D 752 variables to be found in any lighting 
high re} eonerete slab. Following this a 4-in. Principal tunnel operations are gov- system. 
ess steel |} thick mastic cushion, compo sed a erned from a control board in the service. The Brooklyn-Battery Tunnel has 
vanes in back asphalt and sand, is spre: ad with building just west of the— Brooklyn —_ been built, and will be operated by the e 
machine screed. W hen the brick plaza. The functions controlled from  Triborough Bridge and Tunnel Author-— 
rel el lining has been dropped on the mastic cushion board hi ave been reduced to a ity. Robert Moses, Chairman; ( 
they are rolled with a 10-ton roller minimum so that a highly trained tech-. “MeL: aughlin and William J. Trae y, 
running on l-in. thick boards placed nician is not required. Carbon Vv ice-C ‘hairms an; George E. Spargo 
on lining 7 longitudinally with the direction of roll- —_— oxide recorders near the bottom of the - General Mana ager er and Secretary MM nee 
and was q ‘ing. _A parting agent consisting of 
cross | solution of ca calcium chloride : and laundry 
caulk. starch is spray yed on top « of the brick, 

after which asphalt joint filler i is flushed | 
ced with 4 over the surface. Ww hen the joint filler” 
has cooled leather hard, the sur rplus on 
pave. 
or of the 
oduct of 
| to 
nust be 
h scale. 
la crag-— 
af 
32 F); 
ace face 
*ky 
a form 
dry 
ed 
ace was 
the 
neluded = ransferring Liquid Helium from Collins 
g, and ‘Helium Cryostat to External 
Alter An interesting photograph. displayed i in the 

e gum General Section of the Seventh A.S.T.M. | 
a water Photographic E xhibit in Atlantic City, by 
to the L. Hanson, Arthur D. D. Little, 


7 1 on Steel N. Moc hel, We sstinghouse- *J.S Worth, Bethlehe Stee] 
Elee ‘trie C orp., Philade iphia C Inc., Bethlehem, Pa. 


formation will be published in the 195 * e Rot * 
A-2 on W Tron D. Morris, Bayonne Bolt Le rane, Southern Rail. 
Year Book, on the personnel and officers Tron orp., New 6,N.Y. stem, Ale Alexandrig, 
book wv will not be avi ailable until later i A-3 on Cs 4 Vanick, Inter mal W. Stuart, U.S. Pipe and 


the | year rand nce the list giv en below Ni 1c ‘kel O., Inc., 7 W Foundry Burlington, 
showing the chairmen and secretaries of St, New York 5, x. Y. _N.J. 
the tec ‘hnic al committees will be of in- on Corrosion of r. R. Galloway, Consolid: ated H.F. Consolidated 
Edison 0. of Edison Co. of New ‘York, 


terest and servi This ye: th of and Steel 
est and service. ear eac of Inc., New York 3, N. Y. Place, New 


fo on Magneti tic Prope Sanford, N: ational Bu- R. C. Taylor, W yvestern Union 
regu ations w uch prov ide or this elec- ties Stand: ards, Ww ashing- ‘Tele graph Co., 60 
tion in a the even- numbered An ton 25,D.C. "St, Now Sack 13, N.Y. 


AT 7 on alle Wz A. & nnedy, Co... H. Lansing, Malle; rable 
Castings” Providence 1, R. I. Founders’ Society, Cleye- 


on Fe ‘rro-Alloys C. Bowden, Jr., Le edoux G F. Comstock, The Tits anium 


., Ine., New "York 1 Co, 


Lost Microscopes 10 on Iron-( hhromium, 


= Nickel of . Ne vek & Wileox L 
Sci ron-C hromium-) ickel me “a, ew coe ileox 0. 85 ibe 
Microscopes” "asa public service since the Bl on Wi for H. Btout, Franklin” A. Jones, Anaconda Wire 
Association was formed in 1918. cal C tors “Inst., Benj: Franklin Cable Co., Hastingson- 


Owners—professional : and amateur 


N.Y. 


ay, ‘Phil: ade 
‘should report first to their police de B-2on Met ronser, Bs ittelle Le Fevre, U8 


‘then to S.A.M.A. immediate ly and Alloys ‘morial Inst., ting, Suing 
microscope i is stolen. Information should wale Mining o., New York 5, 
~ and other identifying numbers on of ‘ompton, , Bell Tele- AW. Trav y, The American 
or marks, time and circumstances of theft Ferrous Metalsand Al- Labor: Inc., Brass Co. aterbury 
or loss and ¢ any other pe rtinent informa- joys Murray Hill, N. J. ‘onn, 
 §.A.M. A., the trade association of the ing, Resists ance and Lamp Works, Inc. Bloom- “o., Hi arrison, I 
4 scientific instrument and laboratory ap- Related Alloys. field, N. J. 


paratus industry America, has constant B-5 on Copper and Cop-_ G. H. Harnden, General Elec- P.W eaver, or, The 4 
contact with practically all corporations, per Alloys, Cast and tric Co., Schenectady 5, Brass Co. .. Waterbury 20, 
way with scientific instruments. ~B-6 on Die-Cast Metals JOR. Townsend, Be ll Te le- L. Werley, The New Jersey 
Periodically S.A.M. A. sends out to and Alloys 
police departments, repair and service Murray Hill, N. J. Paln almerton, Pa. 
shops, pawn shops, etc. and de tails op Light Metals and V. Williams, Be Te le ‘phon ne _ Bowman, Aluminum 
of the most recent the its. Alloys, > and. Laboratories, s, Inc., Murray C ompany of America, Pitts 
hen A. discovers a_ Wrought Hill, N. J. burgh 19, Pa. 
_microscope it informs the original owner B-8 on Electrode H. Sample, The Intern: a- R. B. Saltonst: ul, The Udy- 
considers its work done. The owner Metallic Coatings tional Nickel Co., Inc., Ne lite Corp., Detroit 
may report the discovery to the police | York 5 5, Mice he 
_fornecessaryaction, on “Me tal Powders ‘xander Squire, Ww 
It is impossible to tell how many stole and Metal. Powder Co., Se ti house Electrie C orp., 
microscopes are recovered,” Kenneth An- Products Pittsburgh, Pa. _ 
dersen, executive vice-president. of ‘Ss. A- 

M. A., said. “We have no way ¢ of knowing 
how often a police department may find 


phone L aboratories, Ine. Tire Co. (of Pa.), Box 263, 


amc e pment R. Litehiser, Ohio ‘State 2 WLS. Weave ver, int nada 
list sent to the department by S.A.M.A.,_ Col 0, Ohi — 
then notify the owner directly. But we > pus, Columbus 1 nad 


do know that that happens ¢ Ma agnesium L. S. Wells, N: tional Bureau 


Andersen said approximately 100 to ek hloride and Magne- Stand: ards, W ashington me nt As Tne as 
instruments are reported stolen each year. sium Oxysulfate Co - D. ‘ton 6,D.C. 
Cards remain in the file until S.A. M.A. ments 2 
on Chemical Re sist- *F. “John B. 


is notified that the instrument has been 
_ discovered. At present there are more 
ie than 1000 cards on file, but many of these = 


ant ierce Found: ation, 


*Be ‘aumont Thomas, Ste 
bins E ering and Man- 

ufacturing Co., Wate rtown, 


S.A.M.A. not notified, he said. Some C4 on Clay lay of R. Seats, ay Products 
tak as far as 1935. Most, | of New Yor 


however, carry dates less than three years York, 
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ecretaries Effect of Fuel Immersion ¢ on Plastics” 

CHANGES in weight and i 

the dimensional and flexural properties of 
‘ 


laminated plastics immersed in three hy- 


Ted nical Committees, Chairmen, a and S 


lrocarbon liquids have | 
on Lime Voss, Massachusetts Robert 8. Boynton, the Nation: Bureau of Standards as a 
ern R; Technology, Cam- Lime ashington 5, means of evaluating the rel: ative resist- 
bridge, Mas. of the laminates to different fuels. 
on Sosm: an, Rutgers Uni- W. R. rr, Armstrong ork ‘onstituting one phase o a con tinuing 


C8 on Refract tories 


versity, New Brunswick, Co, 0., Beay er Falls, Pa program on the propertie of laminates 


and a N. J. a wide variety of aircraft applications, 
] ts ‘re signed ide 

C9 Concret te and Kenne Woods, Purdue Stanton: Walker, National the tests were designed to provide data 
sla t 7 Concrete Aggreg ates ‘University, West Lafay- Sand and Gravel _ Assn., needed in the preparation of specifications a 
& —ette, Ind. Washington 4, D. on for those plastics found suitable for use 
ce, New ctl on ‘on Gy Gypsum L. S. Wells, National Bureau | Hh. Yeage r, Gypsum Assn., auxiliary (droppat ale ) fuel tanks, radomes, 
of Standards, Washington —_530 Opera Bldg., Chicago 6, «ager > 
study’, conducted under the sponsorship 
rn Union on _ 25, D.C. “are” I 


— 
C-13 on Concrete Pipe 


on Mortars for Unit Hi: ardesty, Bell Tele- “Harry Cc. P Plummer, Strue of the National Advisory Committee for 

shone Laboratories, Inc., tural Clay Products Inst., Aeronautics at the Bureau's organic plas- 
gg Hill, N. J. ashington 6, D. tics laboratory, involved the determination 


_W. Horner, Horner & H. F. Pee kworth, American isa! of the effects on representative laminated — 


‘Shifrin, St. 3, Mo. ipe Asen.. Chics ago p | plastics of cyclic and 
1, in three fuels: heptane (an aliphatic 


ing Co 7 G C-14 on Glass and Glass *L. G. Ghe ‘ring, Preston Lab- F. V. Toole ‘y, Unive -_ of hydrocarbon ), toluc ne (an aromatic hy- 
y Products oratories, Butler, Pa. Illinois, Urbana, Ill. -drocarbon), and SR-6, a 
he Bab. ¢ 15 on Manufactured W. Whittemore, Virginia *M. H. Allen, Strue ‘tural aircraft test fuel composed of blended al a 
85 Lib- Masonry ‘Units hnie Inst., Blacks C lay Products Inst., Wash- phatic and aromatic hydrocarbons. 
6 NY. 7 burg, Va. ington 6, D.C. are four mechanisms by 
on Thermal Insula R. Queer, The P ennsyl- *R. P. P. “Sturgis, Socony-Vac- which the sense of 
-vania State College, State Oil Co., Inc., Pauls- from detecting an odor,” William 
da Wire Colle age, Pa. boro, N. Kubie | says. They fatigue, 
tings-on- Asbestos-Cement R. Snoke, National Bue C. Kelsey, Asbestos Co- neutralization, and 
we ‘ton 25, York 22, N. Y. with which an odor is detected, althoug 
e, U.S x the strength of the odor remains the same, 
C-180n Natural Building W. Currier S. Geologi- S.E aton, Research and De- h f 
and Stones Survey, De »pt. of Inter- sign Inst., Inc., New Haven Anesthesis is the ete blocking o 
York 5, W: ashington 25,D.C. Conn. g sense of smell toward all odors. Neutrali-— 
zation is the combination of two odors 


Dietz, M: assachu- E. C. Hartmann, Aluminum 
a Inst. of Technology, | Research Laboratories, Al- 


—C-19 on Structur: ural Sai 


that results in less odor stimulation than a 
that from either odor alone. \ Masking 


Cambridge 39, Mass. -uminum Company of Amer- 
jea, New Kensington, Pa. obliterates odor by ‘superimposing 
r-Harris. al M: Leedy, Armour Re- *H. J. Sabine, The Celotex = it. is the 


merican C21 on Ceramic W hite- H. Koenig, Rutger niver- 
ury 20, | sity, New Brunswick, N. a 


Ww Jersey on Porcelain En- N. Hart arrison, National 


R.F. seller, Nation: al further technical de see 

4 8 N. A.C.A. Technical Note, Effect of Fuel- m- 
of Stand: ards, Wa: shington -mersion on Laminated Plastics, by William A. 


Washington 25, D. C. ern Ave., Baltimore 24, Md. 
1 on Paint, V. arnish, earce, Bala-Cynwyd, H. Rose, National gtandards has led 12 spectrographic 
>» Oo. ‘ashington 6, D. standards to its list of analyzed standard 
D-2 on Petroleum Prod- *O. L. The’ Timken W. T. Gunn, American Pe and ten are met tallic tin. 
ucts and Lubricants Roller-Bearing Co., Canton trole um Inst., New York medium-manganese steel 
__ 20, N.Y. in two sizes as Standards 405A and 805A 
on Fuels Gauge r, T he Pe nnsyl- K. R. Kn: app, American Gas with a | Gcate of 

-vania State College, State _Assn., Clevel Ohio for the following constituents: mangan- 
Ce- on Road Pa, ese 1.90 per cent, silicon 0.27 per cent, 
Phillips on toad and Pe C. F roudley, North Caro-  B. Anderton, The Barrett nickel 0.065 per cent, chromium 0. 037 
P. Q, lina Highway und , Allied C hemical and per cent, molybdenum 0.005 per cent, 
Works Comm., = Dye © Edgewater, and aluminum 0.058 per cent. Standard 
ide Ce- N.C. J. stern Gan OPAL is a rod 4 in. ong ‘and 7 JH in. in 
‘ashing- W. A. Selvig, U.S. Bureau of C. H. — Eastern Gas diameter and Standard 805A is a rod 2 in. - 


"Mines, Pittsburgh 13, Pa. and Fuel Associates, oe ~ long and 1% in. in diameter. The price 


on Pa iP 12, Pa. of each is $5 (prepaid). 
and W.R. = al E dlec- tin standards are five alloys, each 

New York 13, trie Co cher pnectady 5 5 avaliable in two sizes with a provisional 


L. 5 Markwardt, U. S. Forest St andards 4 31 to 435 2 are rods 4 in. long 
and in. in diameter, priced at $8 ea. 


P roduc ts Laboratory Mad- 
(prepaid). ‘Standards 831 to 835 are rods 
Qin. long and 14 > in. in diameter, priced at 


$1 1 ea. (prep aid), wae a 
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ow w-Temperature Potentialities of the 


ments! of he second-order transition te 
aterproofing and Chicago Company, New Y ork | of Standards, 
I ¥ 
D-9on Electrical Insulat-  *A. Scott, National Bureau *M. Guarnier, Ge neral mur ially for high-tempe rature applicati = 
é 


D- 10 on ‘Shipping | Con- T. A. Carlson, U.S Forest EI h. Stivers, ida ‘Re e tremely low temperatures than any Syn- 


thetic or natural rubber studied thus f 
é - é 4 4 ar. 
ainers: Products Labor: story, Mad arch Laboratory, Rocka In recent years a need has also arisen. 


way, N. J. wa, 
D- 11 Rubber and Simon C ollier, Johns-Manville Arthur Ww. Carpenter r The for a type of rubber upable of withs tand- 


f 
Rubber-Like Materials Corp., 22 E. 40th St., New New BB. Os Co., Akron : 


-12 on Soaps and Other ther Harris, *H. R. Sute yandotte 


> q - 
tergents Chemical Co. Dayton 7, Chemicals Corp., presenting many difficulties in connection | 


12 0 on Mater - *W. D. Appel, Naticnal Bu-  W. H.W hitcomb, Cr: ranston and | 
reau of Standards, Wash- 10, RL y airplanes at 


als great height. To learn more about the 


14 on. Adhesives ‘Frank W. Reinhart, National possibilities of using the silicones for such | 


low-temperature applications, the Bureay | 
Bu ds, Wash- G C 4 
teat _ington 25, ; ture range in which they retain their char- 
D-15 on Engine “Anti- H. R. W olf, J. Harker, Commercial 
acteristic elasticity by locating the an 


Haute, Ind. i order transition temperature, a tempers- 


16 on “Industris al F. Gould, The Borden Oo. B. Greene, The Barrett ture at which a marked change in the slope 


mi: itic Hydroe: urbons Philade 24, -Div., Allied Chemical and the length- CUrVe 
‘Dye orp., Philadelphia 33 37, n a rubber for | 
applications requiring long-range elastic- 
tration, Dept of Agricul- Del. amount of the difference depending onthe 
_ture, ‘Washington 25, D. C. particular application. Thus in natural 
D-18 on Soils for Engi- i- E _ J. Kileawley, Rensselaer *W. G. Holtz, U.S. Bureau of rature is at —04 F., but the rubble 
neering Purposes technic Inst ty ‘Troy, Reclamation, Denver, Colo, 
seldom useful below about —67 FL 
~~ D-19 on Industrial Water ies ax Hee ht, 25 Valley Rd., *Robt. T. Sheen, Milton Roy Small slabs of rubber were placed 7 


Apt. 9, Drexelbrook, Dre el Co., Philade Iphia 18, Pa. i tween two quartz interferometer ; 
tracted or expanded, , ch: anging the distance _ 
on ax Po an, National *B.S. Johnson, Franklin Re- ference fringes to the eyepiece to move 
and Relate: M: ate! Tit al Bure au of Stand: ards, Wash- search , Phila adelphia | 31, relative to a fixed point of reference. The 


Hill, Pa. wo Then, as the temperature of an interferom- 
20 on Plastics M. ‘Kline, National wis eter was changed, t the rubber slabs con- 
of Stands ards, WwW ashington Testing Machine Co., Wil- 
5, low Grove, Pa. between the plates and causing the inter- 
25, D. C. (temp. Pa. (ter mp. ) temperature of the specimens was Te- 


Elo on of Test- Townsend, Bell ‘Tele- >». J. Smith, American Society perature was varied slowly from —321 
"phone Laboratories, Inc., for Testing Materials, Phil- the boiling point of liquid nitrogen, to 


F-2onE 2mission on Spec tros- B. Scribner, National Coulliette, University The silicone rubbers studied were all of 
copy reauof Standards, Washing- Chatt: anooga, Chatt: — commercial origin; two being especially 
ton 25, D. C. Tenn. “designed for low- pplica- 
E3o on Chemical Analys sis *J. W. Stillman, E. I. du Pont Kar tchik, Ge neral Elec- tions. — 

of de Nemours and Co., Inc., trie Co., West Lynn, Mass. One of the two low-te mperature silicone 

—E-4 on on Mets illography L L yman, Gener: IE M: ary Norton, Watertown  Pansion curve was essentially linear from 
trie Co Schenec ‘tady 5, Arsen: ul, Watertown 72, 212 F. until the second- -order transition 
E-5 on Fire Tests of Brown, Associated Fac- M. Robinson, Under- was reached. Below this temperature 
te rials Construc- tory Mutual Fire Insurance write rs’ Labor: atories, Inc., ‘much lower coefficient of thermal expan- | 
tion Cos., Boston 10, Mass. Chieago 11, Il sion, more nearly like that of a rigid solid, 


E-6 on Methods of Test- J. A. Liska, U.S. Forest Prod- J. H. Courtney, _ rican Was observed. T bare 
ing Building Construc- Laboratory, Madison Standards Assn., Inc., rubber which exhibited no first-order 
tioms c/o National Bureau of transition (a recrystallization takes place, 
should have good possibilities for use ab 


Rubbers,” by C. E. Weir, W. H. Leser,and L.A, 


Wood, National Bureau 


Standards, V ol. 44, p. 367, (RP2084). 
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echnical 


on an P. 


‘Definitions 
Pa. 


E-9 on Fatigue 
E-11 on Quality ~ 
of Materials 


M. Rea Paul, 


-Rahr, Ine. , New York 22, 


N.Y. 
W. R. 


ic d R Reactions 


Bitum m 


- 


ome latest. textbooks 


prep pared, covering the very difficult field 


structure of bitumens, is ‘that by 
a Director of Research , Lloyd A. 

Fry Roofing Co. A review of the results 
of 15 years of stady and research into con- 
tact reactions between bitumens of differ- 
% ing types is given. | 
for the detection and control of these re- 
actions and the proper utilization is also’ 


_ deseribed, together with the presentation 


of anew theory on the internal structure of 
bitumens that account for these reactions. 

: The four new tests described are exuda- 
_ tion, insudation, transudation, and suda- 

tive-flow tests. This work should be of 
interest to the oil, asphalt, and coal-tar 
: refiner, the roofing manufacturer, bitumi- 


nous technologist, and highway engineers 


and to the chemist and bituminous labora- 
tory w orker. This book can be obtained 
from the Chicago Bureau of Bituminous 
Technology, P. O. Box 31, Forest Park, 
- IIL, for the price of $5.50 in cloth and $4. 50 
in heavy cove: 


< Properties of at 
res 


Eleveted 


Mes 
4 Tus new covering the 
properties of metals at elevated tempera-— 
tures is another in the Metallurgy 
Metallurgical Engineering Series issued 
_ by MeGraw-Hill with Dr. R. F. Mehl as 
Consulting | Editor. The author, De. 
Smith » Rese arch Laboratory, U. S. 
Steel | Corp., is an intensive worker in this 
field and his book should be of much 
_ interest to all those interested in this sub- 
ject which steadily grows to be of in- 


r, 


‘R. E. Peterson, W: restinghouse- 
"Galler Bearing Co., Canton 


Electric C orp., , East Pitts- 


burgh, 
H. FR. Dodge, Bell Telephone 
Laboratories, Inc., , New Smith and Sons C ‘arpet Co., 


‘York 14, N. Y. 


. Four new test methods | 


x 
schedules for spot and seam welding mild 


* and medium arbon steels, low “alloy 


adelphia, Pa. (ex-officio) 
Horger, The Timken 


oO. Beckwith, Alexander 
Yonkers 1, N. Y. pee 


F rederic H Daniel 


York 19, N 


S. Young, The Atlantic 
C 0. Philadelphia 


leading men De Me hl, 


Carnegie Institute of Technology, and 
Dr. R. F. _ Miller, Carnegie-TIllinois Steel 


Dr. Miller has included a short 
and prepare d an inte resting appe *ndix 
covering “supe ralloys’ tables of 
chemical compositions : and da list of some 
reference ees. Spe aking of 


“many: 
T. M. public ations. 
"The initial chapters of the book are of 
a fundamental character, and deal from a 
— metallurgical point of view with the nature 
of plastic deformation and fracture of 
metals—first at ordinary temperature 
and then at elevated temperature. Next — 


the test apparatus and test procedures — 


at elevated temperatures are described. — 
This is followed by chapters which sum- 
marize available knowledge on the « effects 
of such variables as chemical composition, 
manufacturing practice, and heat treat- 
ment. A separate chapter is devoted to 


in evaluating metals for service 


the question of scaling of metals and to — 


_ the nature of the changes in microstruc- 

ture which may be expected to occur dur- | 
ing service. A final chapter deals with | 
the problem of | design for service at ele- 
vated tempers itures, “particularly with the 
choice of working stress. 

_ Copies of this 410-page book, 6 by Qin. ie 


can be proc cured from the publishers, 330 


W. 42nd St., _ New York N. Y., or book 


Practices for 


larged (60 

mended Practices for Resistance Welding 
re has just been published by the kcal 
* Weld ding Soc. This new edition repre- 
a a modification and expansion of the 


standard originally issued in tentative 
form in 


pages ) edition of the Recom- 


steels, stainless steels, nickel, monel,— 
Inconel, and magnesium alloys, 
Ree ‘ommended practices for projection | 
welding cover low-carbon and stainless 


The section on methods of testing: 
ance welds includes the new peel test 
and an expanded discussion of the con 
trol of resistance we 
tistical .uethods. Other methods of test 


which the standard specimen, method 


Smith, Intere hemical of testing, and evaluation of results are 


Corp., New ¥ 
and U-tension tests, shear and drop im- is 
National Bu- W. 
au of Stand: ashing- 


given include the tension-shear test, cross 


pact tests, fatigue test, and twist test. 
The standard pillow for w 
Copies may be 
from the Am. WwW Soc. 89th 


Acceptance Sampling 
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papers and 

discussion presented in this volume form 

symposium Acceptance Sampling, 

which was held by the _ American Sta- 

tistical Association after the close of 
hostilities in the recent War. The sub- 

ject was of special interest, then and now, 
because of the great developments just | 

previous to and during the war, 

_ The natural division of the subject into 
methods for dealing with attributes 
_and “methods dealing with 
titatively) follow ed in the session 
and is followed here. _ 
_ While this material. should be of high- 
est interest to those concerned in ac- 
ceptance sampling, there will be much in 
the way of ideas, and even techniques, _ 
which will be valuable to practitioners — 
7 and users of statistics over a wide field.. 

One example is the recent application (by 
Greenhouse and Mantel) of the same 
pattern the assessment of diagnostic 
tests for a specific disease. 


7 their a thors: 


the following papers and discussions and 


Ace eptance by Attributes: 
Ag 


7 
Olds 
Bellinson, and D. H. Schwartz 
Open Discussion... W. R. 
A. Blake, Irving Burr, J. 
Besse Day, W. H. Gore, A. 


Smith, an Soc ‘iety steels. Flash welding data are provided 
of America, Pittsburgh for Testing Materials, Phil- and medium-forging strength 


steels, 


ained at ch 


Specifically, the table of contents 


Marthens, E. C. Molina, F. 


P. Peach, D. H. Schwartz, L. W. 


iL. E. Simon, C. Vechten, V 
‘Allen Wallis, ‘and A. R. Westman 


J. F. Daly, A A. M. Mood, BE. 

Schrock, and A. E. R. Westman 


Acceptance by Variables: 
id ‘Lot Quality Me pasured by Average 0 or 


of irmen, and secretaries — 
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| 
> at ex. | 
ny syn. 
iy | — 
occurs. Al | 
less for | ens 
elastic. ¥ i 
er than 7 
exact — 
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a 
solid, 
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Ww _G. Cochran, J H. the idea of a ation is presen nted ona it contains volume tables of proper. 
W. H. purely intuitive basis. Probability con- ties, pressure-enthalpy diagrams, and 
D. cepts are then introduc ed. T his makes it Mollier commonly used 
Smith. J. W. Tukey, W. Allen Wallis, possible to use these basic concepts frigeranis. 
re Westuian, and C. P. Winsor an early stage in dealing more critically Copies may obtained from A.S.R.E, 
with the idea of a population and sam- Headqu: arters, Am. Soe. _ Refrigerating, 
WE J. W. Tukey pling from a population. ‘onsiderable 40 W. 40th St. New York 18, N. Y., at 
attention is given to the application of $1 50 the copy, bound in paper, and $2 
In the words of J. W. Tukey, sym- ~ sampling principles tothe simpler problems the copy, bound in cloth. — ? pore 
on which statistics have been built—‘‘em- confidence limits of population means 
pirical examples, mathematical examples, and difference of — ele-_ 
scientific method” are strongly mentary significance tests, testing for 
in all of the symposium’s papers randomness, etc. No attempt has been 
Further information about Acceptance more sophisticated problems of sta- hemical Engineers 


can be obtained by writing to tistical rence, but an elemen ntary Handbo: ok— ~ New 3rd Edition 
Was American Statistic ical Associ ia ation, treatment of analysis of pairs o of 1 measure- Preraren by | 

Washington, D. C. ments including least squares methods is 


presented. Special effort also has been 


made to keep the mathematics ele- 


_ mentary and to state specifically at. which 
‘Inspection Methods points the mathem: utics is too” advanced 


Tue new Industrial In- Price: $2.50, 284 pages i: including index 


Perry, Coll, 
Technical Investigator, E. I. du Pont Hi Colle; 
Nemours and Co., as Editor, the new 3rd . 
edition of Perry’s “Chemical Engineers’ a 
_ Handbook” provides a revision of this 

standard chemical engineering reference 
It includes a fresh and compre 


+ > > 
‘spection 1 by Leno C. Michelon, Princeton U niversity Pres ss, I "rinceton, hensive coverage of both ‘ste andar« Tine 
in Purdue University, has been rather com- J. “rece ntly compiled facts, Illino 
plete ‘ly revised and reset. Half again ‘methods applicable to chemical 
as long” as the original text, it presents and ite rel fields. AS.A 
precision measurement as it is today—its Emergency Issues 37-46, 1940 An authoritative -ficati 
growth in techniques, standaraizs ution, Proceedings of The Institution of 140° d spec ialists “(MAND 
devices, and stetistical methods. Mechanical — iled explanst f G. 
a yuted detailed explana ions of new de | “A 
then, is a hensive War E velopments in many branches of the 
ienti ic present ation of the princi les tating 
The Institution of Mechani- approved technical data, proe cedures, 
spection work, | covering most =m: ijor and equipment. Im portal nt ing ti on A 
&§ aspects of precision measurements. cal Engineers (London), contain papers Com: 
The major divisions of the work are specialized character made avail- Previously" restricted to “classified 
ing, is listed for the first time. 
erned with basic concepts, dimensional able only to libraries and to “members of total of 
control, testing for physical and mechani-- the Institution who. apply for them (7 b pes Buik 
yages (42 DY in.) is included in the new 

eal properties, surface inspection, and _ Among the papers ine in the H ‘a 30 complete sections are be 
inspection organiz: ation and personnel. volume are the following: P Labo 

ectio ation presented to give engineers and others | 3 

sulat 


various precision and nonprec he Tensile ie ‘Id Strength of Certain engaged in the industry a full coverage of 
too in thei tion Stee Is under Suddenly Applied esse ntial ‘proce esses, ‘equipment, and ma- Tele] 
scri u y an correct use llus- ” 
Loads, V. Warnock and J. B. terials. 
trated. rometers, rs, bbe Bre ‘nnan. addition to some expanded and L 
‘ — _ A. F. C. Brown and R. Edmonds. several entirely new sections. These 
&§ is ality “The riterion of ‘Yield’ of Gun Steels,” provide information pertaining to fur- W 
Ba ive lor physie “A Co mparison ¢ of Some varbon Molyb- theory of diffusion: al operations, “distilla- 
“mee properties, denum Steels on the Basis of Various tion processes, and dialysis. one 
we Creep Limits,” A. E. Johnson and Other improvements included in the i 
Tapsell, 3rd edition are (1) an increased coverage 
> 
All pertinent tables, 150 line cuts and “Factors Influencing the Weldability and new treatment of low-temperature 
7 half tones, ‘and charts are included, as _ of High Tensile Alloy Steels, and a_ processes, methods of mec hanical separa- 
New Weld Cracking Test,’ tions, and sublimation; (2) revised mar 
al aids roblems and question 
terial on flow of fluids, heat transmission, 
for study are also "prov wided for each = 


phor 
tives 
ont 
* 
Tl 
‘T Seale Torsional Fatigue Test- solvent extractio ny mixing, adsorption, 
chapte r of the 568-page te st. rice is ing o of Marine Sh: afting, F. ey. physical and chemical data, and ye 
$6; Harper Bros. are the publishe “principles; new pres th 
The P roceedings of The Institution of entation of humidification, dehumidifcar 
Mechanical Engineers are tion, spray ponds and cooling towers, 
Analysis ames Par! Londo on I, and. weights and me: usures; (4) further re} 
- 
_istry, electricity and e lectrical engineer 


statistical analysts by S. S. Wilks, an Properties of All Refrigerants 


effort has” been ade throughout. to A Hanpy booklet, “Refriger- separations, safety ‘fire protection, 
emphasize the role play ed in statistical ant Tab Charts and Characteristics,” accounting and cost finding; (5) expande 
analysis by a sample of me asurements — containing the complete compilation of material on size reduction, power genera-_ 


N THIS 00K On e ement: tary 
ing, materials of construction, mechanical 


and a population from which the sample refrigerant properties in chart and table tion, process control, high-pressure tech- 
is supposed to have arisen. Only three and form has been issued by the American nique, plant location, gas absorption, an d 
chapters are devoted elementary Society of Refrigerating Engineers, 40 W. movement and storage of materials. 


sample of 40th St., New York City, Published by the McGraw-Hill Co. 
New York City, the new Handbook is $15. 


Int these three three chapters This 93-page booklet is un 
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De Army; R. E. PETERSON 
designed and constructed by the General 


Westinghouse Electric Corp.; and L. Hed 
= Jones, Consulting Engineer, Simulated ectric Co., has been installed in the 
“Service Testing; T. P. tional Bureau of Standards’ new betatron 

‘is de Abbot A. H: inks, Inc., . and F, G. Sreine- laboratory, extending the Bures high- 
_ is made of the following 


District energy Tese arch invo ‘the region from 2 to 


BACH, Editor, Foundr 
5 “Lead Co., In the past, the Bureau has est: iblished 
‘lectrie Co. as Society representative on the Steel ‘standards for protection against low- 
WwW. . ‘onsulting Che mist: Structures Paint Research Council. energy -\-rays, and the new betatron re- 


0. L. Maac, Timken Roller Bearing search program will fill the need for stand- 


llinois; 
Moore, University of Illinois ards of protection in the higher regions now 


WNSEND, Bell Tele Co., on A.S.A. Sectional Commnittes Z 
and J. Tov _ Teley 4 Prod ores available to medicine. The h deeper 
‘Laboratories, Inc., reappointed for aterm = 0n Fetroleum Froducts and Lu wie: ants, yenetration of high-energy X-rays “re 

e atic iigh-energy X- 
of three years on Committee on C. Dantsizen, resigned. 


quires entirely new scientific stands rds for 
Methods of Testing, Cyrin M. Harris, Bell Tele ephone exploit: these of 


Penns Laboratories, Ine. .. representing Com- 
A, W. Gaucer, Penn: sylvania_ State 4 tion” while maintaining adequate ite protec | 


College, and Simon Johns- mittee D-20 A.S.A. Sectional Com-— 
Manville orp., as members of the Ad- “mittee Z 24 on Acoustical Measureme nts, 


ands ards of yrotection have an ec 
yisory Committee Committee to replace R. E. Hess, Technical Seere- I 


7 
nomic aspect. Today, the exact 
on Nomenclature and Definitions for a tary,AS.T.M. best “structural 
term of three years, succeeding C. AL a R. Hess, Technical Secretary, 


a 
not known for hig h-energy X-rays. 
Maruies and J. L. Miner, deceased. 7 S.T.M: as interim A.S.T.M. we presenta- ander to be of tale 
A. OLIVER, University of on the ‘ouneil on Graphic tallati 
it, Arts Industry ins allations are overprotecte , with ex- 
as alternate to arkwarc cessively’ thick walls and barriers which 
ing ‘been add greatly to the cost. In many installa- 
S.A. Sectional Committee O 5 on Speci-— made to Award Committees: y 
; ra tions the cost of protective walls and bar- 
| Fema for Wood Poles, replacing Her- = __— Dudley Medal Committee: E. E. Tum, 3 riers exceeds that of the X-ray or betatron 
MANN VON SCHRENK. Editor, Metal Progress, and C. E. Proup- Veil. 
H. HARNDEN, Gene ‘ral Electric Co Ley, North Carolina State Highway for barrier thicknesses in the high- 
on Miscellaneous Projects Corr ene rgy field should produce large 
lating with E. F. LEY, _ Bureau. of Public neo, with ben 
Nason, Monsanto Chemical Co., Roads; G. M. Kune, National Bureau 


tron, a small flaw can be detected far 


A.S.A. Chemical Industry Correlating M.. Lessen Ls, Mass- 

N. LAIR, The Thompson and Licht- H. L. MaxweE E. I. du Pont de Nemours 


ner Co., Ine., reappointed to Co., with Mr. Maxwell serving 
sible with low-energy r: adiation. 


Gorvon Tompson, Electrical Testing Sam Tour Award Committee: R. B. 
Laboratories, Inc., on A.S.A. Sectional Mears, Carnegie-IIlinois Steel Corp., thea 


Committee C-8 on Specifications for In- serve with Russe. 
‘sulated Wires and Cables (Other than— Carbide & Carbon Corp., and A. W. i 

Te ‘lephone and Tele graph), replacing 4 Tracy, The American Brass Co., with Mr 

Winn 1ams, Bell Telephone Labora-_ Richard L. Templin Award Committee: 


torie $.A.E.  Non-Ferrous T. Taytor, United States Testing Calendar of Society 
Mets als” Division, suc succeeding Cc: Cole, Co.,. Inc., serve with | T. J. Dotan, ey 
Coatings, as representative of Committee Professor Dolan serving as chi airman. OP) 
-1ca—Annual Meeting, September 14-16, 
Statler, Detroit, Mich. 


RW. Reinnart, National Bureau of 


Standards, and R. Platow, Be ll Te le- 

phone Labor: atories, Ine. as Te presenta- 

| tives of Committee D-14 on Adhesives, | 

on the Advisory Committee on Corrosion. a 

The following appointments have been 

made to administrative committees. 


a NATIONAL INSTRUMENT CONFERENCE 
xHIBIT—September 18-22, Memorial 


D-1 on the Inter-Society Color Council 


Auditorium, Buffalo, N.Y. 


> AMERICAN INSTITUTE OF MECHANICAL ENG!- 
a NEERS—F al! Meeting, September 24 Octo- 


‘Townsend Hom: ber 1, Columbus, Ohio, 


AMERICAN ASSOCIATION ‘or TextiLe CHEM- 
AS Past-President ists & CoLorists—September 28-30,The 
John R. Townser als Engineer, Wentworth, Portsmouth, N. H. 

of the Society; all being reappointments, Bell Telephone L aboratories, was among American Society oF E 
except in the cases of Messrs. Zinzow those who were signally honored recently Meeting, October 11-13, Chicago, Ill. 


4 E ‘lis, w hich are new: by the American Standards Association “American Cueicat Socrery, Rusper Div., 
D. E f Ho ,  ~~International Rubber Meeting, October 
. Parsons, National Bureau o through the "presentation onorary 11-13, Hotel Clev eland. Ohio. 


St: andards, and W. A. Zinzow, Union x ertificates for outstanding service on the Society, 
‘Carbide and Carbon Corp., on the Stand- Standards Council of the A.S. A. Mr. 11-14, Hotel Statler, Buffalo, N.Y. = 
ards Committee; P. D. _ Brossman, E. I. 7 ownsend is one of the two current A.S.- ENGINEERS’ Society oF WESTERN PeNNsyi- | 


antA—Eleventh Annual Water C onfer- 
T.M. official | repre sentatives on the Coun- ence, October 16-18, Hotel William a 


R n cil, and not only in this capacity but in 
esearch; R. C. Apams, U. Nav al any others he has done a great deal to Society oF Piastics Inpv pusTry—Annual 
Engineering” Ixpe cy promote the work of AS S.A. Ce rtain National Conference, October 18-20, New 
American Cyanamid Co., other A.S.T.M. members and committee Ocean House, Swampscott, Mass. 
Sampe, The International Nickel members also received these Certificates. NATIONAL & 
Las ARTHE, Mellon Institute of Industrial who for many years represented A.8S.T.M. & 
Researe +h; H. Morcan, Robert W. on the Council, accepted the awards for 
Hunt Co.; 1 P. S. Oumsrbap, Bell the other members, her 24. Ih N 


Pont de Nemours & Co... tne. , and 
O.W. Ets, Ontario Research Foundation, 


eptember 1 950, 


- | 

— 
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be welcomed for inclusion in this column northern mills, located at Waterville and (Jun 
Production Chief, Tennessee Eastman Prod 
 Nore—These “Personals” are arranged in order of alphabetical seque fret Bhginer, U.S, Atomic Energy Commis.  Divis 
Frequently two or more members be referred will, veilitate reference sion, Washington, D.C. 
’ one named is used as a key letter. It is believed that this arrangement fsa fac " ee "PL. Robinson, President, The Wel-Met | Avia’ 
to the news about members. Kent, Ohio, was re-elected Vice-Presi- mitte 
dent of the Metal Powder Association for, | and 
vid Foster has been appointed _the ensuing | latte 
Guy A, Baker has been appointed Vice- Harry David Foster h "New York State Seyb, since 1942 a chemist end’ 
President in Charge of Manufacturing of ‘Fire Prevention Engineer, | ‘group leader in the Research Department, of A 
the Duriron Co., Ine., Dayton, Ohio. Building Code He pre- Diamond Alkali Co., Painesville, Ohio, hes | AS. 
several years he has been Assistant quarters in New y: named Manager of Research. 
of the com- viously associated with the Na erly Engineer, 
President and Secretary of the com. 7 ington, D.C., Charles H. Shepard, formerly Engineer, FR 
pany, and previously had been Manager Bureau of Standards, Washington, D.C., Charle esting & Rese Mok 
pany, and previously had been Manage au Ohio State Highway Testing & Research Mech 
of the company’s Alloy” Castings Sales. _inasimilar Chief Ohio State University, Columbus, 
Associated with Duriron for J. Gothard, former Chief Chemist, been named Soils Engineer, Bureau of (forn 
twenty years, Mr. Baker has been active in Chemist, ‘Construction, Ohio Department of High- Co.) 
R. Banerjee, formerly of the faculty Hane Terminal, Sam Tour, of Sam Tour & Co., Inc., the 
of the Department of Metallurgical En- tion as Che W He was Graphitized Alloys Corp. and F ~peric 
gineering, Illinois Institute of Technology, —_Ltd., “The Trinidad "Trinity Place Corp., New York City, 
received the degree of Doctor of Engineer- viously associated Co elected Chairman of the Inter Society Chai 
‘ing from Yale University in June, and is Lake Asphalt Corrosion Committee of the National mitt 
now Research Engineer, Research Engi- ‘similar capacity, A Engineers. _ mite 
_ neering Division, Standard Oil Co., Chi- — ne . d Director of De- _ Kent R. Van Horn has been appointed from 
cago) Director, has been er Timbe Associate Director of Research, Aluminum 
1a position as velopment for the Weyerhaeuser Timber A ica. Until r ly Dr. Serv 
Cecil J. Bier has acceptec a p bide any’s Company of America. Until recently Dr, Serv 
Metallurgist, Radio Cores, Inc., Oak Van Horn had been an assistant director (Fel 
‘Lawn, Ill. He was previously Chief general offices in a having charge 193¢ 
gineer, Powmetco, Inc., East Port Chester, branch laboratories at Cleveland | R 
Robert A. Bittenbender, formerly Tec iv., seid of has transferred to central headquarters of Car 
' nical Engineer, Jackson & Moreland, —_— Washington, D. C., has re d ith the the research organization at New Kensing- | Ohic 
ofthesamecity, for the past 29 Professor of Structural Engineering, Col- 
_ - Miles Nelson Clair has been elected  -D-1 on Paint for the past 29 years, renc lege of Applied Science, Syracuse Uni- deri 
Mules N ‘citner ing important service on many of the D-1_ Apphed Sei 
President of The Thompson & Licitner ing impor ant s b of versity, Syracuse, N. is now Hydraulic men 
Co., Ine., Brookline, Mass. He was subgroups. He also has been a Engineer, Canadian-Brazilian Services, for 
5 C. Coonley is now Manager, Valve M _ Griffith Williams, Jr., has accepted a 
_ Div., American Car & Foundry Co., De- Howe, position as Process Engineer, Bridgeport 
Mich. He was previously associated Div., Lustron Brass Co., Indianapolis, Ind. He was 
The Heald Machine Co., Wor- now with the Chicago reviously associated with Revere Copper 
Assistant Works Man- Product Co., Cicero, Tl. ss. Inc.Rome.N.Y¥Y. © Div 
-cester, Mass., as Assistan Te now Ass and Brew. Inc.. Rome 
Melvin Wheeler Jackson is now As- and Brass, Inc., Rome, N.Y. ief 
Donald Thomas Davidson is now Re- sistan Metallurgist of “Magnesium _ Products, or 
search Associate Professor of Civil Engi- e Go stitute of Teck- Aluminum Company of America, Pitts | 
neering at Iowa State Ci lege, Ames. faculty of the burgh. He had been associated with the 
Harry M. Dewey, tig nology, Adana, American Magnesium Corp., an 
Engineering Service, Inc., Portland, Ore., James _B. ief sidiarysince 1922, 
ohn H. Dillon, Director of Research, The Lebanon Steel Foundry, Lebanon, 
Textile Research Institute, Ine., Princeton, Pa., received the 1949 Award of Merit G an 
NJ has been given an honorary degree ferred by the American Association or N F C ROL O 
of Doctor of Science by Ripon College. State and Local decth Ge 
B. T. du Pont, General Manager, company The deoth Ge 
Metals Div. of National Radiator _of the following members has been reporteg 
 Co., Johnstown, Pa., has been re-elected James T. ., 
thecomingyear, “ii for Metals. Director, H. Kohnstamm and Co., 
search with The Rubercid Co. Bex appointed Brooklyn, N. Y. (July 5, 1950). Member 
ith The Ruberoid Co., Sout apps 1988. Member of Commition 
Bi 1 Development, Monsanto Chemical — on Paint, Varnish, Lac 
Richard C. Elstner, formerly Instructor and 1 its Subcommittee on 
ii, Hono- Co., St. Louis, Mo., was granted leave of Products, and its Paint 
Materials, University of Hawaii, Ho advanced manage- Methods of Chemical Analysis of Paint Da 
is engaged in student research absence to attend the rials since 1938; anc Committee 


‘D-17 on Naval Stores, ‘and its Subecom- published work included papers on the _" at the University of Toronto, 
mittee ‘Tall Oil (L iquid Rosin) since analysis of manganese and on the gases Mr. Mulligan joined General Motors 
1943. -earbon arcs. In addition to his Labora atories i in 28, work ‘covering 

L. Research Engineer, research activities, Mr. Coltman made 
Ww Aeronautical Corp., Wocd-Ridge of many French and German pare ‘of 
N. J.; residence, Pac kanack Lake, N. J. scientific — papers. | His hobby was the * of these projects led to the development 
(June 17, 1950). Member since | 1933. ~ designing: and making of clock mech- _ of the present standard method for deter- 
of Technical Committee A anisms, mination of gum in gasoline. Since Mr. 
Gasoline of Committee D-2 on Pe troleum G. Lu KasH, Research ‘Chemist, Mulligan’s affiliation with S.T.M. in 


{ Products and Lubricants for many years, — - % ‘Kohnstamm and Co., Inc., New York, 1948, he has been active in the work of the 
and more recently member of Research Y. (June 3, 1950). Member | since Research Divisions on Hydrocarbon An- 
Division « on Volatility of D- 2, as well as 1944, also member of Committee D-12_ alysis, Analysis of Fuels, and Volatility 
member of Te echnical Committee J on on Soaps and Other Dete rgents: and of of Committee D-2 on Pe troleu m Products 


7 


ation Fuels of the Petroleum Com- several of its subgroups. and Lubricants, also on its Technical 
- mittee, serving on its sections on Volatility a R. G. McEtwer, Ma anager, F ‘oundry Committee on ‘Light Hydrocarbons. _ 

Detonation, and as chairman of the Alloy Div., Van: dium Corporation of  Howarp Smirn, Me 

a latter subgroup siace its organization in America, De troit, Mich. (June 21, 1950), ha 2 koff Steel Co., Ambridge, Pa. (June 


1948. Also representative of the Society — Member since 1936, also member of Com- 2, 19% 50). Re »presentative of his company _ 
of Automotive Engineers since 1936 on mittee A-3 on Cast Tron and several of its on Committee’ A-1 on Steel and its Sub- 
AS Sectional Committee Z 1 on subcommittees, and of C ommittee A-7 7 on Bar Steels since 1947. 


Petroleum Products and Lubricants. | The pen Malleable-Iron Castings for the same — . D. Zuexer, Samuel Gre eenfield Co, ff 
McKay Co. Pittsburgh, Pa. July 3, Mutu: AN, , Senior Re- Representative of his company on Com- 

search Chemist, General Motors Research mittee E-3 on Chemical Analysis of © 


1950). Representative of company 

‘(formerly United States Chain & Forging ‘Laboratories, Organic Depart- Metals since 1944, and on Committees 

Co.) membership since 1919, and répre-— Detroit, Mich. (April 2 B-5 on Copper and Copper Alloys, and 
a, 


sentative of his company on Committee Born Corunna, “Ont., ‘anad and =B7 on ight Metals and Alloys since 1949, 


period, "serving as Chairman of Sub- 
cor mittee V on Chain Iron and Tron 

Chain since 1946; mber of Joint Com- 

‘mittee on Filler Metal and its Subcom- aa ee. 


‘mittee on High Alloy Steel Fille t Metal N EW | M EM 


from 1943 to 1946. 
Briaes, Chief Engineer, Cities 


(February 18, 1950). since 


BER 


The following 76 were elected 


1936. 11, 1950, to Aug. 9, 1950, making the 


292 Pomeroy, RoBEerT F., Research En ineer, 
‘ment of the recently adopted procedures Ss _Kallevang, Chief Engineer, 122 W. Wash-_ 
E., Minneapolis 13, Minn. 
A. L. R., Chief Engineer, Hazelet_ 
& Erdal, 53 We Jac kson Blvd., Chicago 4, 
Tuomas, C., aboratory 


ington Ave., Madison 1, Wis. 
BARAQUIEL, Chemical Engineer, 
Calva and Co., 502 Kasota Bldg. 
Minneapolis 1, Minn, 
Havey, A., III, Assistant to Man- 
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W. Twenty-fourth St., Chicago 8, Ill. Cleveland 8, Ohio. 
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for the analysis of commercial zine. 

Mr. Coltman_ had joined National 

: Carbon Rese arch Labors atories in 1909, 
_ immediately after receiving his degroe 
the Technical School, Munich, 
Bavaria, As head of the Analytical 
‘Division, he was responsible for the 

development of many original methods 
= the analysis of manganese ores, dry 

cells, n bons Ti 
deed un minatin g carbons. His 


“Ohio (ul 1950). Member of the - 
Ohio Guly 17, 1950). Member of the 
Society since 1919, and of Committee Note—Names are arranged alphabetically—company members first, then individuals” 
many of its subgroups since 1937, ren-_ Chicago District Lynn H., Director of 
dering important service in the develop- “Wisconsin Power LicHT Co., E. Allen-Bradley Co., Milwaukee 4, Wis. 
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_ vestigation of Bearing Mates erla Is Unc der V. 


"Lubrication in in the how -Spe pod 
ae 


- This is the first progress report of an iveetiaption to measure the dif- 
ferences in several bea -aring materials under varying conditions of lubricati 
= 7 he report is concerned with the steps taken to adapt an Amsler we 
‘ing machine to this purpose. Results are presented to demonstrate that the — 
operating conditions of the bearings have been brought under suffic —_ 
conto to provide a reasonably satisfactory test procedure, 
The control experiments presented herein were conducted on 30- and . 
steel- backed, Navy Gre ude 2 tin-base babbitt bearings ope rating 
on a 2-in. diameter journal. Diametrical clearances varied from 0 to 
0.004 Navy sy mbol 2190-T oil was employed. ‘The studies covered 
a range of speeds from 25 rpm. to 350 rpm. and loads from 40 to 900 psi. 


oy, 


Pour thick babbitt ; at 660 


_ The bearing journals were machined 
from 8.A.E. No. 1020 steel with a Brinell 
hardness: of 110. The was to ¢ 6 
in si 


2190-T oil was. used as a lub 
ricant in the tests. pical properties 


nig 

Measurements were made of friction and of oil and bearing. tempe ratures. Specific gravity 60/60 F. . totes -...0,0812 

Observations were obtained on the electrical properties of the oil film. [i a ‘10 
was found that a 60-deg. bearing, with a 0.004-in. clearance, gave repro- “Fire point, deg. F ‘ahr... 

ducible results as evidenced by plots on the f versus ZN/P parameters. Viscosity, Say 0 

ek of this test is to determine the friction: asting furnace and mold shown in Specific heat at 190 0.485 

properties of bearing me aterials under Fi 1. The equipment w was designed to 190 499 
( é 
pr provide | accurate temper. rature control of 


varying degrees of | Jubrieation from a 
complete hydrodynamie — con melt and of the mold. A bottom- 


through boundar ary lubrication, and pouring crucible, with a spring-actuated 
thence to absence of lubrication To plug, provided close control of the 


| reach this objective it was necessary to quantity and cleanliness of the poured >_< Perhaps the nearest approach — to a : 
develop apparatus and procedures ca- standard wear testing mac is — one 
‘ pable of controlling the many variables 
M incident to the operation of a journal 
difficult. Nearly one and a half years SR, 
elapsed between the time the basic test ip 
machines were obtained and the time 
that satisfactory procedures had been 
established and tried. The present re- AL 
port summarizes this initial phase and 
la describes in some detail the final form of 
the equipment. Also included are the 
of standardization runs, made 
‘with grade 2 tin-base babbitt which is to 
| Serve as a ‘standard of comparison Plug Sa 
subsequent work, 

‘ SS ESS SS 
bearings used in th SS 
Ss 

teristics: Fig. t- Bearing Mold and Casting Furnace. 
89 In the preparation of the bearing gs, m: anufactured by” “Alfred ode. 2 

Antimony 7 Arsenic..... 0.10 max. 


steel shells were machined to a 1-in, 


The device is quite well known to those — - 


“Lead....... 0: 35 Nil 


Copper..... 3.5 Aluminum, Nil radius and were babbitted as follows: engaged i in wear prob lems. The Amsler 
Properties machine was selected for this i inv estiga-_ 

1100 Clean min. in hot 5 per cent tion because it contained the necessary 

; Melting point os (6) Etch 1 min. in boiling 10 per cont journals and bearings could be installed | 


test bearings were poured in the 


es (c) F lux with saturated ZnC! varying between 40 and 900 Ib. . Of par- 
NOTE piscussion OF THIS PAPER IS _ (d) Immerse 20 sec. in 100 per cont ticular interest and usefulness was the 
ED, either for publication or for the atten- ~~ = 2 ie 
Phitadelpiia rs, Race room temperature, and the measurement of bearing friction. 
hysical ‘Metallurgy Branch, Metallurgical abrade the surface. Many previous in gat 
{ Lab boratory, U. 8. Naval E ngineering vestig had used 
the Amsler machine for the study of 


easily. Tests ould be made under loads 


‘Station, Annapolie, Ma. (f) Heat shell in mold to 350 )F. 
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modifications until the de- 
sired end point was realized. To 


combinations given en Table. L 
: _ The oil was fed by gravity to the 30. 
— deg, bearings; the oil dropped onto 
Foscucoscore ik os the journal and was carried by adhesion 
ing, but better lubrication resulted by 
HERMOCOUPLE allowing the journal to operate partially 
— dam attached by screws to the leading 
of word the lubricant 


1 the The pressure sy stem was” 
ete: of a filtered air supply, con 
valves, a mercury manometer, 
a float type. flowmeter. 
zz fourth method listed in the table 
was finally adopted as the standard 
dure. In this case the oil was” 
foreed by pressure through the flow. 
meter and into a distributing groove 
0.136 in. wide, 0.80 in. long, and | 0.125 
the heading edge of the bearing. After 


none of the setups produced sufficient 
control of the variables to enable ac- ‘ 
curate calculations of the param- 4 6 TEMP RECORDER 


eter. Lacking a suitable procedure for METER 
such an evaluation on small segment — ‘3 
bearings, the major portion of the w TEST BEARING 


was devoted to experimenting with 


_ Figures 2, 3, _and 4 4 show the equip- 
man layout. . The us uses for the various _ 
auxiliary pieces will be described later. — 
As far as the basic ‘machine was con- 
cerned, the most important: modifica- 
tion consisted of providing a 5-hp. dec. 
_ variable-speed motor for the study of the 
_ZN/P relationship. The motor voltage 
was supplied by a motor generator set 
with a variable field voltage. Speed 
y ariation was obtained with a set of 
"slide wire resistors. Figure 5 is a circuit 
diagram of the speed control system. 


initial experiments were “made 
30-deg. segment bearings like that 


shown in Fig. 6. Later: these were Fi = 
abandoned i in fav or of 60-deg. bearings 


as shown in Fig. 7. Since one of the ‘oil flow studies, “four different meth- passing through the bearing, the 


aims of the test was to find ods of lubrication were tried. A sum- without reuse. 


a reproducible way to make mary of the bearing and inlet oil entered at room temperature, 
which was measured with an 


ABLE E BEARING AND LUBRIC ATION (COMBINATIONS. recording potentiometer. — 7 


Are Length, L, in. ratio, “Method | of 
th Clearance Lubrication. above gave e about the same f value at 


to 
Alignment | ings, Bear- Diameter, Diameter, a given ZN/ P value. ‘However, the 


“Gravity | Presure Gravity _| _ drop, bath, ‘on lucite dam methods 


"2. “000 0.4 | | 0.000 | Drops , 


Ball socket) | 2.000 1.2. 5 0.004 interruption of t of the oil supply it was not 
Ball socket) 60 2.000 | 1.00 0.004 ‘| possible control or measure the 
48 cP 176) 4 September 1950. 
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E4755 — - Speed 850 RPM 

—— Speed 170 RPM 
Speed 85 RPM 


a 


use the oil groove te 


3 ~ 3 
believed to ) prov ie reproducible 
interruption proc q 


St 


‘The bearings were centr: ‘ally 
loaded with a calibrated coil spring. 
The < 30- deg. bearings were fixed in t their 
holders. The 60-deg. bearings were 

-mounted on ball points to allow better 
seating on the journal. In 
the bearing holder was free to move 7 


4 


(2) 


UG,-2REQ'D 


1O RAD. 


¥ 


> 


NSULATOR 


STEEL ROD BALL PONT 
BACK 


BABEITT “THICK 


HEAD MACH 4 SCREW 2 


Fig. 6. —30- Segment Bearing. 


- down with the loading head, 


The test journals were press 
to the Amsler machine drive shaft 
_ and were secured with a nut. _ The drive 
journal double-row self- aligning” 
_ REAM ball bearings, No. 1306. The shaft 
BEVEL erection SIDES) o was connected on the other end to the 
amometer torque in- 
dicator, to which was attached a con- — 
tinuously recording strip chart. ‘The 
cha art pr rrovided a permanent record of 
convenient graphical method was 
employed to present test results. The . 
-method was originated by Hersey (1)* 
and was used by Wilson and Barnard 
(2). The method compares t the coef. 
ficient of friction curves for bearings 
by plotting the coefficient of friction, A 7 
against the generalized ‘operating vari- ¢ 
cable, ZN /P, in which _= viscosity 
in centipoises, N = speed in rpm., and 
P= bearing pressure in psi. The 
‘justifications and advantages of the 
generalized variable, in lieu of separate 
operating factors, have been enumer- 
ated by McKee (3) and Boswall 


At first a constant value of 160 centi- 
for the oil v ise 
-cosity. Later, in the | case of ‘some of 
= 60-deg. bearings, » the viscosity | was 


~ The boldface numbers in parentheses refer 
to the list of see appended this paper. 
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AUDIO- FREQUENCY 131_ 10.90 1436 


OSCILLATOR 


[0.85 [436 |0. 0087 


: 436 


w 


me) 


- 
= 
° 


Fig. 8. _—Schematic Diagram of Setup for De- 
termination of Minimum Oil Film Thickness. _ 


esloulated n temperature ‘me: asure-— 


ments. The measurements were ob- 


tained with a copper-constantan ther- 
mocouple- mounted in, but insulated 
the bearing alloy } in. from the 

trailing edge. The thermocouple loca- ; 20 ~30 40 5,50 

each test run the machine was allowed Test with 30- 30-deg. Boating 

to reach equilibrium at each load and — 
torque readings were taken. the bearing in contact with the The bearings had an L/D 


_ During the course of the tests, it was rotating journal. A constant predeter-— ratio of 0.5. ‘These be: arings showed 
found th: it the assumed value of 160 mined load was applied to the bearing. acco 


frictional properties in accordance with 
_ centipoises gave practically the same At the end of each 10-min. interval, the accepted ideas for bearings of this | a 


results as t those obtained with calculated speed was reduc ved by 25 rpm. until tl the design. The results obtained with the 
viscosities. minimum versus critical ZN/P vi had been passed. 60-deg. bearings: are presented in Figs. 
ZN/P values were nearly identical. Records were taken of speed, “torque, 10 through 13. The general order a 


However, the cale ‘ulated values resulted 

ina somewhs at steeper curve to the ri ght — 
af the critic: al point. _ Since the cal- 
culated values represent the actual 
v iscosities for all practical purposes, 

_ tay h: ave | been used in all subsequent 


oil temperatt iture, room temperature, oil presentation is ‘according to 

inlet pressure, rate of oil flow, and os- unit loads on the bearings. 

cillograph indications of oil film condi- _ The first curve in Fig. 10 sia “a | 
section at which the coefficient of friction 


speed is zero. This probably as caused by 
procedure, similar tests : also were made the in: ability of the dynamometer to 

tests. Ww ith the speed constant and the record the small amount ‘of friction 
Attempts were made to determine variable. The same ZN /P curves were developed with the very light load of 38 
\ ; — by electric al means the location of the — plotted. All bearings were tested with- psi. and | the low speed of 29 rpm. The 

transition from fluid lubrication out ‘a prior run- ‘in, curves with the higher loads are normal 

boundary lubrication. The method in appear: meen 
employed the output audio fre- Beginning i in Fig. 10, and continuing 
quency | oscillator: applied to the vertical For ease of comparison, — the test through the first two curves es in Fi ig. 13, 
plates of a cathode-1 ray polar coordinate results are presenta graphically in are presented the results of the tests in 
indicator in parallel with a path to Figs. 9 to 13, inclusive. «i ach graph is _. which the speed was the variable and 
"ground through the bearing. The cir- accompanied by a ts abulation of the per in w hich the load was held cons tant 


is shown schem: atically Fig. 8. ate during each run. T he last four curves” 
The amplitude of the w ave is a funtion Fi igure 9 ‘includes the results of ¢ ‘in Fig. 13 were made at constant 
of the resistance supplied by the film typi: al test with a 30-deg. | segme < and variable loads, 


of oil, which in turn is a function of the bearing. The relatively high | co- Except for the four cases ind , 
film thickness, dielectric properties, =“ efficients of frietion probably \ werecaused all of the test runs were plotted using an 
the presence of moisture or other con- by the low L/D value rather than by _ assumed vi iscosity value of Z = = 160 
tamination. the limit ation imposed by the subtended centipoises. he other four runs wer 
During a typical test run the Ams sler angle per The L, D v: alue of 0.2 with from 


machine was allowed to operate at top was sufficient reason to expect high f te mperature readings taken during the 


"speed rpm.) for about min. values due to side leakage tests. This latter method is considered 
The oil supply then was turned on and the lubricant. to be more accurate. The two curves 
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tion (from. fluid boundary, thence 
absence of lubrication) on the fric ‘tional 
properties of different bearing alloys. 

tr is possible to obtain reasonably ace 


shown at the top — Fig. 12 illustrate Runs Nos. 19, 20, and 21 made a at cc con- 
the differences in the curves as obtained _ stant speeds and varying loads a be 
by both methods w hen applied to the represented by the equation 


a ence is the steeper slope of the cal- ; Sal 0.0025 + 0. ee a curate data on oil film and bearing alloy 
culated viscosity curve to the right of = a # temperatures, rate of oil flow through 
critical zone. the only on which the bearing, journal speed, total ioad, 


a ‘The arrow beside each table of data 


represents the location: of the critical 


frictional torque, and electronic indica- 
tion of oil film continuity. The Amsler 
machine is a& laptable to testing of a 
variety of bearing and journal materials 
ineluding plastics . Tests can be con- 


ducted with various lubricants, cor- 


bearings were not completed until after i 
these runs had been made. The test particles. 


bearings may have differed sufficientl 

As shown n by the results, auch has crepancy in results. 


complete viscosity data are available, 


but | run 18 was not ma le on the sam 
point as first observed by the oscillo- Ss no ( 1e Sa = 


scope indications. An_ ‘excellent agree- 

ment 1s apparent betwe een these points: 

the criticals as found by the friction 

Measurements. 


bearing as runs Nos. 19, 20, and 
- Special jigs required for the accurate 
determination of the clearance of these 


The electrical methods used in this | ae 


a simple It study indicate the onset of boundary (1) M. Hersey, “On ‘tin! of 
necessary, how ever, to dev ‘elop a single lubrication more readily than friction Lubrie ation of Journal | Bearings,” 
Transactions, Am. Soc. | Mechanical 
Engrs., Vol. 37 :167-202 (1915). 
(2) Wikon and D. 
“The Mechanism of Lubrication,” 
Transactions, Soc. Automotive Engrs. - 
Vol. 51, pp. 203- 238(1922), 
(3) S. A. McKee and T. R. McKee, 
“Friction of Journal Bearings as In- 
by Clearance and Length,” 
No. 18 he ing ‘Based on the evidence in this report, Engrs., Vol. ‘APM-51-15, pp. 161- 
speed may be represented | y the equa- it is concluded that the Amsler iting (1929). 


as modified, shows excellent. . 0. Boswall, “Film Lubrication of 


parameter embodying at least N/P or temperature measurements. is 
, _and perhaps ZN/P,C/D, Q terms. . The believed that the use of such iio 
necessity for” such dev velopment seems” will permit quantitative determination 
obvious in view of the number “of tests of the bearing, behavi ior during reduced 
that would be required if such pe ameter 


js not fully proved. 
20, and 21 may be compared. Run Conciustons 


the Journal Bearing,” Proceedings, — 
Promise as a means for investigating Inst. Mechanical ‘Engrs. (London), 

the effect of varying degrees of lubrica- ; Vol. 122, April, 1932, pp. 423-517. 


us | rowt h on the Tensile 2 Strength ‘of Pc 


ride F ‘ilms PI Plesticized with Three Pla — 


Polyviny! films plasticized with three plasticizers were inoculated strength and percentage elongation. 
7 pee with a species of Trichoderma and incubated on mineral salts agar. The film — _ The most widely used method in de- 


gabe changes in the tensile 


plasticized with a mixture of dibutyl sebacate and dioe tyl phthalate was very — termining | the fungus deterioration of 
7 susceptible to mold attack whereas the films plasticized with dioctyl phthal- 
ate or butadiene-acrylonitrile were mold inert. 
Tensile strength tests conducted on the films exposed t to mold growth for ~~ 
6 weeks showed that the formulation with dibut yl sebacate hada 63 percent A 
_ anerease in tensile strength and a 67 per cent loss in percentage elongation te Meloro (5)? used a stiffness test to mae 
over the unincubated controls. . The large increase in tensile strength is ae ate the degradation of vinyl and poly- i 
attributed to the removal of plasticizer by the fungus. — The films with the Ri vinyl butyral films by fungi. _ Leutritz 4 { 


plastics is the visual evaluation (macro 
7 or micro) of the amount of fungus: 
growth on the sample, Harvey and 


_ other two plasticizers had no appreciable changes in tensile strength and _ (6, 7) measured the loss in insulation 


percentage resistance of plastics that were incubated 
2 nd Changes in tensile strength h and percentage elongation may be used as a aio s high humidity and that had abun- 
Criterion for measuring the degradation of plastics by fungi. 


as lowered insulation resistance 
NUMBER of criteria ot the plastic after fungus growth is is 


is chiefly a moisture phenomenon since — 
can be to. measure the extent moved from the surface of the sample, ‘then resistance is restored when the 
of damage to plastics by fungi and to 


(4) decrease in surface and volume insu- Blake and (3) 

determine the effec of the fungu 

growth « on the plastic material "These 


lation resistivity, (5) measurement of “NOTE.—DISCUSSION OF THIS PAPER IS 
-eatent are: (1) visual examination of 


loss of components in plastic by use of INVITED, either for publication or for the atten a 
tion of the author. ddress all communications 
stable or radioactive isotopes in the to Headquarters, 1916 Race St., 


4 ore. Philadelphia 3, P 
and profuseness of fungus growth, ins, plasticizers, fillers, and stabilizers, 4 Laboratory, Frank- 
(2 ) weight of the fungus mat produced loss in flexibility (increase in stiff- Arsenal, Philadelphia, Pa. 
on th lasti ] ] h 1 | | = ? The boldface numbers in parentheses refer to _ 
le ‘Pla Samp le, (3) oss in weight nt mess), and (7) other mechanica mett h- the list of references appended to this paper 


— — 


| 
— 
— 
— 
| 
| 
wail 
| Effect of Fi 
Effect of Ft 
Vv 5 nyl New iC > 
| 
| 
q 
rs 
September 1950 (P1181) 53 


ABLE 1. COMPOSITIONS OF PLASTIC FORMULATIONS. the specimens were inoculate by 
t 
the : surface of the plastic ‘strip and the} __ 
Plasticizers plus additives: dium. After upping the bot. 
43.5% ) tles with ordinary screw caps, they were 
dibutyl sebacate.......... | 1 ks -Formul: 
stabilizer (lead nap thenate plus ‘mineral spirits). . at 9 No. 
“temperature room maints tined at 29.0 + 


SUSCEPTIBILT rx OF oF THE P "LAST ICS 


Table II liste the suse ceptibility of the 


Poly vinyl chloride resin (Geom | three plastic formul: ations: to attack by Th 
Plasticizer: 
Solvents: tion. Maximum mold growth on the Th 
methyl isobutyl ke stone 73. fi J f e Inc 
> The f 
rubber cable dioct} 
insulation and found that the growth of nitrile 

microorganisms produc ed disc rete low they 
resistance spots. Stief and Boyle (9) No 
- found no significant loss in the tensile of tine 
strength of natural, GR-S, and Neo- were 
-prene rubber due to fungus attack after ticize 
soil burial tests. Howe ever, there is no ceptil 
report. in the literature that significant week 

“changes i in the tensile strength and per- in 
may be obtained by exposure to acryl 
fungi and that increases in the tensile the : 


Strength 1 may be used as a measure of the 


al of plastici izer by fungi, 


PREPARATION ‘OF PL astTic FILMS 


The composition of the. three plastic 
formulations used is given in Table I. 
The polyviny! chloride dispersion was 
prepared | by a new method involving — 

elec tronic. heating, and the formulation iT. 
is used hot (80, to 100 C.). After 

ing, the plastic films 3 were aged for. two. 

weeks at room temper: iture to allow the 


“specimens 6 i in, long, (Fi ig. I(e)), having a Fig. Heavy of sp. on Specimen of Polyvinyl Film 


NDS 


constriction > in. wide and 2 in _ long, -Plasticized with a Mixture of Dibutyl Sebacate and Dioctyl Phthalate and Incubated on 
were cut from the « cast films with a Mineral Salts Agar in a Square Bottle for Three Weeks (a). Unincubated Dumbbell 
7 mete al die (4). Thes spee imens ' sore then _ Specimen (¢), and Specimen Covered with a Continuous Fungus | Mat after Removal from 
ult 
additional two wee ks rior eral salts agar medium without a soure Figure shows that the film 
tomoldtests. of organie es arbon has previously cized with a mixture of dibuty | sebacate 
‘reported ( (1) as giving acceler: ated : and and dioctyl phthalate ( formulation No. 
pag Me THOD OF INocU ae uniform results. Although the use of 1) was covered with a dense fungus mat is 
AND INCUBATION: fruit j jars containing water at the bottom after 3 weeks’ incubation. The sub 
Forty-milliliter portions found be a good incubation stitution of dioctyl phth: alate for the di tain 
agar? poured. into method for protein-bonded cork gaskets buty! sebacate in formulation No. 1 ine plas 
a French square bottles and sterilized at (2), this method i is of little value ae creased the resistance of the film to mold | ‘fun 
terials less susceptible fungi, like attack. This indicates that dibutyl seba- 
15 Ib. pr ssure for 20 min. The » dumb- lost bl f sile 
bell-shaped specimens were pl aced indi- 4 y vulnera e perc 
vidually on the surface of the solidified growth even when in combinatior bate 
agar bottles (Fi ig. 1(a)). were prepared from to 5-day “old a mold inert pk: isticizer like 
4 test method for determining the cultures of Trichoderma sp. F A 69 grow- dioctyl phthalate. TI ‘he N ational Bu- P 


ing on Difeo potato dextrose agar. . The ‘reau of St andards 1 reported (10) that 
surface growth of the ag gar slant was pure polyvinyl] chloride is not susceptible 
raked with a sterile platinum needle to mold growth. that did 


= resistance of plastics and utilizing a min n- 


7g. 7H:O. 0.0022 
ZnSOu-7H2O. 0.002 g 


MgSO, MnSOx H:0- 0.00lg 


‘and the spore charge deposited into a grow on the plastic must therefore be 

water 1000.0 flask containing glass beads and 25 ml. attributed either to the other compe 


 NaCl...... 0.005 x. Sterile distilled water. The flasks nents of the plastic or to the | combi- 

medium = 6.4 agitated to bre: ik up spore clumps, and nation of the resin with the ‘omponents. 
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MOL DG ROWT H ON THE TENSILE STRENGTH AND PERCENTAGE ELONGATION oF POL bee ae CHLORIDE | 


TABLE II. oF I L ‘DI 
Plastic films were inoe with Trichoderma FA 69 and incubated at 29.0 + 1C. for6 on | 


Formulation Specimens | Mold Growth psi, Control Elongation ever Control. 
No. 3. 11-21 to very 2023 197 +10/ 
a Thicknesses are those for specimens before exposure to mold growth. 
> Controls (not incubated), 
¢ Increase or decrease is significant at P= 0.01 level. 
4 The samples were not inoculated but incubated with paraformaldehy roa 12 samples had no visible mold growth. j. 
Increase or decrease is not significant at P = 0.05 level. 


qt Increase or decrease is significant at P = 0.05 level. 


> 


‘The films plasticized with 100 per ride - acetate films may occur not only Kinberg, 3. 
phthalate or butadiene- acryle- through volatilization but: also ex- man of the Pitman- pri 0 
nitrile had such little mold growth that traction by various media with which 
they may be considered mold inert. the film may be brought into contact. 
No data on the fungus suse eptibility The prepar: ition of plastic ‘films with 
of the butadiene-acrylonitrile plasticizer plasticizers labeled with radioisotopes, 
were” available. The three pure plas suc ‘h as Cy, , would offer a ready means 
ticizers were therefore evaluated for sus- for determining the amount of plasti- 7 
ceptibility to Trichoderma sp. After 5 —  cizer loss to the mineral salts medium 
weeks’ incubation on mineral ss alts agar + and the amount remov ed | by the fungus. 


in Petri dishes, diocty phthalate However, since equipment for radio- 
showed no growth, the butadiene- 


isotope work was not available at the 
acrylonitrile had slight ‘growth, while time, the following test was made 


this paper. are due 
the late Dr ae of the Selectronic 
Corp. of Montelair, N. J. , for supplying» 
the three plastic formula: ations. 
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Laboratory Testing ‘of the Rain — e 


a By Jac race” and George 
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Erosion has occurred on the surfaces of several modern airplanes during parts would be more difficult and more 
flight through rain. The eroded areas have been principally the surfaces of expensive to fabricate cue Parts such as 


low-pressure, , glass cloth-polyester laminates, and organic finishing materials. a= fairings and wing tips are frequently in 


in areas of diffic ult contour where | metal 


equipment has been principally of two » types: r-jet testers and this category 
‘whittling arm testers. The  water-jet testers operate by impinging a high- lan ted plasti te uned 
velocity jet of water on a specimen. The jet is usually modulated or inter- aminate: plastic parts used on the 
rupted in some manner. _ The whirling arm testers move the specimen, at exterior of airplanes — principally y of 
high speed, through a water spray simulating rain. Erosion somewhat the gla onal cloth: - - polyester resin type. 
similar i in appearance to that obtained in service is obtained with both types The glass: cloths used range from 4 to 
ofteters 10 02. per sq. ye. in weight. Glass cloth 
In this paper, data from a jet-type tester are compared with previously is used in preference to other fabrics to 
reported data from a whirling arm tester. Both sets of dataindicate thatthe “obtain a combination of high strength 
time required for erosion failure of several plastic - materials varies as the and moisture resistance, and long service 
peiprocal of a large power _The relation, howev er, life. The resins used are alkyds such as. 


gly cerol” phthalates modified with an 
uneatur ated hydrocarbon such as sty- 
rene. These polyester resins are of the 


18 for the jet tester and 7 for the whirling arm tester. 
_ Certain plastic laminate configurations and certain organic finishes show — 
markedly better rain erosion resistance in tests than do conventional lami- 


nates and finishes. low-pressure type, requiring a minimum 
> of pressure during cure. . This char “mater 
acteristic is particularly advantageous 


NE 7. he: first reported ing edges of painted airplanes. — ‘Exten- in manufacturing relatively small num- 
r eases of s serious rain erosion on airplane | sive removal of finish was experienced on bers of parts of complex shape with a 
parts occurred in the § Summer of 1945, painted night fighters in 1944, and "practical minimum of tooling. Then ress 
in the Pacific war area, when the Air © vestigations of the resistance of finishes ins are cured with cataly sts at teen: 
Force encountered extensive deteriora- to _air-water blasts were reported by tures of 200 to 300 F. 
tion of a new ty pe taminated plastic Haw ley (2). A satisfactory solution The completed range ge from 
radar housing after long operational “one phase of the erosion problem | might 36a to Mi in. in thickness and have an 
flights involving rain. This deteriora- be a solution to other phases; average resin content of 35 to 40 per | 
tion of the radar housing, known asthe ever, most of the work reported to date “cent. Whe re greater stiffness is re 
) Eagle — wing installation, » Was subse- on the rain erosion of aircraft has. dealt: quired than can be obtained conveni- 
quently: described by Lobis- the erosion of laminated plastic ently with a simple lam laminate, sandwich 
, ser, and Stein (1).* A few hours cf type structures are used. . These con- 
‘flight in rain seained % in several layers: ‘sist of some type of lightweight core 
of the glass” cloth and resin laminate material such as a resin foam or a ‘Tesi to ob 
being worn away, leaving an eroded impregnated glass cloth honey comb dama 
‘pearance described ‘similar to the Laminated plastic parts currently sandw iched betw een two ) glass cl cloth- being 
effect of sand blasting. used on the exterior of air planes for three polyester re resin laminates. — 
Erosion of exterior sur of aircraft principal reasons: minimum m absorp-— exterior surface of the he laminated These 


surfaces and of protective coatings ap- 
plied to these surfaces. 


Mat ERIALS Invo OL VE iD 


_ by flight through rain has been increas- _ tion or attenuation of radio and radar part may have the normal fabric weave | — like I 
ingly prevalent on military aircraft of signals, ease of fabrication in complex pattern of the outer layer of fabric. 

recent design. The severity of the ero-— shapes, and economy of production. Frequently, how ever, special treatment 
: sion has increased with the greater flight — It ‘is essential that aircraft radio and is given the exterior surface of the part 7 dev el 
_ speeds currently used, and the serious- _ radar antennas be placed in housings ‘for i improved aerodynamic smoothness, ; Vestl 


Té aS] y be 


increased use of laminated plastic oa of the airplane : and do n not interfere 


the exterior of airplanes. with the functioning of the antenna. by increasing the resin 
2 a The erosive effect of rain on high- —_ Antenna housings, which formerly we re content of the outer ply or by using 
i speed airplanes has not been limited to frequently auxiliary attachments, now finer weave cloth. A special technique | Servi 
a - plastic surfaces. Conventional organic are found in such integral parts of the has also been developed for molding the | limit 
‘finishes have ve been eroded from the lead- airplane as the nose, wing tips and em- part with an integral resin overlay ap- | 
pennage tips, and the leading edges of roximately 0. 015i in. thick. This over- possi 
wings andempennage surfaces. =  —_—_smiay is often referred to as a gelled resin | usual 
NOTE.—DISCUSSION OF THIS PAPER IS Frequently, “since radar overlay be cause it is applied to the 
tion of the author. Address all communications communication is usually desired in a = mold as a gelled resin prior to layi ing up - bility 


i INVITED, either for publication or for the atten- 


to A.S.T.M. Headquarters, St., 


Philadelphia forward direction, these housings pre-— ¢ cloth laminates. This resin coating throt 


4 
This paper was _presented at the Session sent some frontal area. These frontal may be dy ed or pigmented to obtain 
t tt Nat 
iety, Sen areas represent areas of possible impact | desired finish color to match the exterior 


October 10-14, 1949. 


North American Aviation, tens, Los Angeles, of the airplane. hen necessary; ou 


and erosion during flight. 


In addition to antenna housings, lami-_ exterior of laminated plastic parts may 
"mated ph plastic parts are frequently used painted ‘ith conventional orgatle 
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finis hing materi: als, including: surf acing presuma ably in the neighborhood | paved runways. E ‘rosion in flights pre- 


materials when smoothne: or “contour of mph. The erosion “Te. dominantly over the ocean as in the Pa- 
ing is critical. ported (1) as taking place in an en cific operations with the Eagle wing, 
_ As mentioned prev riously, rain erosion _ manner along the leading edge. “Subse- in flights at appreciable altitudes, have 
has also been observed on the organic _ quently, rain erosion has been reported dispeiled dust as being a probable cause 


~ finish of nonplastic exterior surfac es of principally on fighter type airplanes. of the observed erosion. It should be — 

airplanes. Currently, many _ types” of ‘rosion hi as been reported on mentioned that hail and i ice particles ap- 

- airplanes are not painted | except for in- - plastic | parts after 30 sec. to 5 min, flight pear to be probable s sources of erosion, 

_ signia and markings so that erosion of _ through rain at speeds of from 300 to . possibly considerably more severe than 
finish is not a universal problem; ; how- 400 mph. Erosion has been rain. While these particles are not con-— 


ever, most Naval airplanes are pe painted a to the extreme leading edges B gore sidered to have been present in most of 
glossy sea-blue color and certain fighter w ithin a narrow band and has been prin- ‘the cases of rain erosion reported, ero-— 
planes are painted glos sy bla ick. Aireraft cipally of a i spotty irregular ‘nature, pre- sion | from this source may be @ serious | 
lacquers are generally used for these sumably i in areas of relative weakness in future problem. So far as is known, | no 
spplications, , although enamels the laminates. Figures 1 and 2 show _ investigations have been reported on ice 
have been used to some extent recently 


typical rain erosion on representative erosion of airplanes. 

obtain additional resistance to normal lamin: ated plastic parts from fighter air- A possible contributing factor to rain 
damage. § Special protective finishes are planes. It should noted that at erosion failure is the deterioration of 

being applied to certain airplanes s | trend i in fighter air planes appears s to be surface of the parts as a result of expo; 

 cifieally for rain erosion resistance. — to higher speeds, approaching and pos- sure to normal service conditions. — 


These finishes range from tough rubber-_ sibly eding sonic ic speeds. As can | be Some of these factors are sunlight and 
like materials to a baked phenolic var-_ “observ ed qué alitatively from. the experi- ‘moisture, extreme cy of tempera- 
7 nish and, for the most part, are — ence above and as evidenced in tests de- —_ ture from 160 F. to “—65 F., and flex- : 
t | applied as experimental or intermediate scribed below, rain erosion: tendencies ing and vibration. All a these factors | 

t ean be e expected to be much more sev vere may cause roughening or crazing of the | 


development phases of rain er osion ‘pial 


Vestigation at these higher surfaces of both laminated plastic parts 


n| A examination of the Then the Eagle wing erosion was first 
erosion problem from the standpoint of reported, it was expected, a reported by ATURE OF Rain 
e | service failures is difficult because of the Callaghan (3), that the erosion might ~ Considerable data apiadeamael on he: 
e | limited number of failures reported. In — been caused at least in part by size, distribution, and velocity of rain- 
an peacetime flying, rain is avoided when _— chemical action of fumes in the engine drops. Humphreys (4) gives a range of 
- possible because of the eee exhaust gas. Preliminary tests, how- — drop sizes, as shown in Table I, for vari- 
usually accompanying rain storms. ever, showed that water impingement — -ous types of precipitation. These 
For this same reason and because visi- alone could cause similar erosion, and _ values are generally accepted by othe 
- bility is seriously impaired when flying "subsequent erosion on the leading edges authorities. Berry, Bollay, and Beers (5) a 
y through rain, severe storms with heavy _ of jet engine aircraft has made chemical 7 give a more d detailed distribution of aa a 


_Prespitation are av oided w hen pr aa a action | seem less probable. “re we, pe sizes as as shown i in part in Table Il. 


mentioned, ‘severe erosion was peller the under surfaces of range of 0.5 to 2 mm. in diameter, 
tained during flight through r at airplanes, particularly when using un- sidering the drops as 


ple particularly Ing gt spheres. These 
ASTM BULLETIN 
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1.—Typical Rain Erosion Failure = Fig, 2.—Excessive Rain Erosion Failure 
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TABLE 1.—PRECIPITAT TION VALUES. _ would have been obtained and the rela- 


— In the case of rain impingement j in | 


"(Air Density as at 0 C. Temperat nd 740-mm. 
tion of the several variables established flight, however er, , the concentration of par. be 
Precipitation | for similar erosion proc esses such as sand ticles, or drops, can be conveniently 
| Intensity. blasting. How ever, as noted recently considered constant for a given rain COn- 

in. per hr. Diame er 7 
Type of ‘(Converted from of Drop, by Stoker (8), there is little published dition, and the rate of i impingement j is + 
Precipitation, mm, per hr.) investi 


_information of a therefore directly proportional to the | 


--velocity. 


= 
_ It is of interest to “convert pinge 


parser erosion of metals fly pore Stoker’s ‘ds ata to these conditions for 
produced by burning» “pulverized coal comparison rain erosion data, impin 
_ Heavy rain. 9) and showed that erosion increased Such a conver ion is valid fo ; : 

Excessive rain. . ( ) ~ conditions blowir 


Cloudburst .... 


markedly with iner 


asing velocity. It of similar partic le type and concentra. 


in. dia 
tion to that in the original experiment bec 


was also stated that for some conditions 


“TABLE II.—DISTRIBUTION OF RAINDROP erosion appeared to be primarily related and, it appears, should be valid for any 
| to the hardness of eroded. particle concentration in which the par. } 
| Number of Drops Caught Stoker investigated the erosion of black ticles interact in the : same as for = 4 
and cast gypsum 1 plaster. The ero- the test conditio ms. Thus, it 
= Ordinary | ding mediums were silica sand and the 
Rain” burst | burst of two commercial synthetic | cata- ted 
204 ly st materials used in fluid ty pe -cata- 
lytic cracking plants for petroleum. quers 
The catalysts were presumably of the 
aluminum oxide - silica type. . The pe ar- 
ticles were blown against the specimens” const ant, and 
4 ranging from 60 to 600 ft. per sec. F From Stoker’ data that K t 
Ta80 | 2 | normal impingement of the jet on the is: a function of the. characteristics of the 
test : , reported as decrease in weigh hardness—and of the charac teristics of most 
the specimen per unit weight of pz 4 ‘the eroding medium 
ro ) sizes are used, v The loss of energy, E, due to impact Ro 
8 the air velocity for the gy psum speci- between small particles of mass, M, and repor 
level. Condensed droplets observed in mens. The*erosion of black iron, relatively larg e body is subst: antially | re 
clouds are of conside erably smaller mag- lami 


nitude and range from 8 to 50 uw in 
diameter (6). Since airplanes: may fly 
at very low altitudes, it appears prudent | 
to consider the drop sizes in rain. 
The velocity of fall of raindrops in- 
creases with drop size and is reported as — 
ranging from 4. A meters per sec. or ap- 
proximately 10° mph. for 1.0-mm. diam- 
eter drops, to a maximum o/ 9.3 meters 
per sec. or approximately 21 mph. for . 
5.5-mm. diameter drops. Tt can 
seen that these velocities are negligible 


planes, and consequently the velocity 

of impingement of rain on the frontal 
area of an airplane will not be appreci-— 
ably affected by the angle of flight. 


gations, the effect of the air flow over an 
airfoil surface on the impingement or 
catch of raindrops | has b been calculate do 
Guibert, Janssen, and Robbins (7). 
The dispersion of drops by the air flow” 
becomes less as the drop size increases: 
and, although the e efficiency of catch may 
be as low as 10 per cent for drop sizes of 
the order of 10 diameter, the effi- 
ciency y of eatch for drop sizes of the order 
of 1 mm. diameter is substantially 


RELATED INV 
Altho the effect of rain erosion o on 


high-speed airplanes is a relativ ely 


58 (TP 186) 


compared to the speeds of modern air- — ‘mately 


connection with i icing investi- 


cent subject for investigation, it night 


BULLETIN. 


ported in the s same units, also varied as 
approximately the cube of the air velo- 


city for veloc ‘ities of the order of 150 ft. reo ar <3 
‘per sec., similar to those used for the where: | 


‘gypsum However, at higher = coefficient, of restitution between 
air velocities, not tested with the gyp- = 


the materials, and ;* 
sum, the black iron eros sion varied as $e is 


erosion a relative velocity ‘pain and 
approximately the 23 power of the velo- body before impac 

city. This reduction in the rate of 
— erease of erosion with higher air v — 


It is evident, therefore, the er 
was presumably caused by the failure of _ sion wear in Stoker’s tests is not di 
the heavier partic les to achieve the velo- ‘Teet ly 


proportional | to the energy loss, 
city of the air. It was further noted bys eh might Son ae 
Stoker that the erosion w as approxi- 


Inv: 
twice as fast for r the sand as 
sts This v was true Toi inv estigate the rain erosion effect 


; pre various materials, labora atory tests are 
desirable. Data from these laboratory 


= 


tests should, if possible, be compared 
were metered into the air stream ata with flight test data to. determine ifa 
constant rate regardless. of the air velo- 


realistic relation exists. Flight tests 
_ city so that the rate of impingement w as are, 


however, so costly and subject to 80 
independent of the velocity. Thus a many v variables diffic ‘ult to control or 


determine that quantitative 
from this” source will probably not be 


Ku methods for simulated rain 

wn. 
ion of fast moving bodies are known. eter 


Standard tests for abrasion resistance, Th 
~The 


100 such as A.S.T. M. Standards D 658 - 
a re = total mass o partic es eroding, “ ‘and D 968 — 48 T ar are ‘e available, 4 but it en 
mass flow rate of eroding partic les | 
Te is believed that tests more nearly simu 4 
= : spe 4 Methods o of Test for Abrasion Resistance 
= wear of pecimen, weight loss Coatings of Paint, Varnish, Lacquer, and 
4 3 proportionality const: ant, and lated Products by the Airblast Abrasion Tester it y 

air velocity, relative veloc ity. of (D 658) and by the Falling Sand Méthod 
d 1949 Book of A.S.T.M. Standards, Part 4, depe 
data pas partic e and specimen. p. 403, respectively. 
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rvice conditions are neces-— 
y. 

Several direct investigations of high 

yelocity water erosion of aircraft ma- 

terials have been made. Haw ley (2) 

: investigated the resistance to water im- 
pingement of several aircraft finishes ap- 


plied to aluminum alloy sheet. at the 
laboratory of Northrop Aircraft 
impingement test was performed by 
blowing an air-water mixture from a 3% 
in. diameter mixing nozzle at the speci-- = 
men spaced 3 3 in. from the end of the ° 
nozzle. No elocity “measurements 
a were reported, but since the air ‘pressure 
45 psi. and the water pressure 40 
: it is believed that t the velocity was, 
relatively low. All ‘samples were sub- 
jected t to 24 or 30 hr. immersion in water 


rm Tester—Cornell Aeronautical Laboratory. _ 


prior to the impingement test. Some age size of the water droplets, and lamina » adequate erosion 
 quers and enamels failed after 5 min. rate of impingement of the drops. — Tt percent e, failing i in n from 30 min. to 3 


hr. Several laminates made with higher 
pressure showed satisfactory erosion 


impingement while sev eral samples were also noted that the “plastic con-— 
“satisfactory. after 30 min. and, in ¢ one tent” of the surface e varied widely a and 
ease, after 90 min. impingement. ‘It permitted spotty erosion, and it was 
_ was concluded that Specific: ation AN-— concluded that rain erosion resistance of mixture of a thermosetting resin and an 
ES type aircraft enamel was hygro- uncoated radome surfaces would acrylic resin in one case and the thermo-— 
scopic and hence failed in the tests. A greatly increased hd a more uniform, eng resin and a vinyl resin in the 
enamel was rec ommended as bubble-free resin impregnation. other were also considered satisfactory. 
most satisfac tory for use on we: layer of laminate was eroded in 25 The ‘satisfactory materials showed only 
night fighter and five layers were eroded in 195 min.. Surface se arring after 14-hr exposure 
Robertson, Lobisser, and Ste in 2 ae indigating an approxim: itely direct rela- _ and were reported as comparable in ero- 
reported tests run on “various pk astie tion between. erosion time and sev everity ance to aluminum alloy. 


sistance, and two laminates made with a 


laminates and several: protective Several proprietary coatings 

ngs at the Radiation Laboratory of the of the chemical resistant type failed in  Recen’ sv 
Massachusetts Institute of ‘Tec -hnology. from 5 to 25 min. One of these failed — Recent hanna investigations have 
panel samples were rotated on a 28- “coatings, a chlorinated rubber base centered around two types of testers 
in. . streamlined arm at a speed of 260 paint, was a m: teri: il report ted by Callag- similar in principle to those used in dinear- 
~ mph. through a water spray from two chan as having } prev iously shown ‘super- lier inve: estigations. T hese two types pes a are 


typical glass cloth - poly ester resin lami- Bell Telephone Laboratory with acali- jet tester, Ve 


- commercial spray nozzles. Erosion of a :: abrasion resistance in tests by the > the whirling arm tester and the water 
nate occurred at the rate approxi- brated carborundum blast. Another of The w whirling arm similarin 


_ mately one layer every 5 min. It was the failed coatings, a Thiokol base paint, — principle to the tester originally con; 
reported tl that while there was a differ- was previously found to show superior struc ted at the } Mas ssachusetts: Institute 
es in the erosion rate for various poly- or ain erosion resistance in tests on the —_ of Technology, with modifications to in- 
and phenolic resins, none whirling arm tester at the Massac shusetts crease the speed of travel and more accu- 
be considered satisfactory. . Laminates Institute of Technology. A second rately to simulate raindrops. Testers of 


“made w vith cotton duck had | superior ero- chlorinated rubber base paint failed in this type can be made to simulate serv- 
sion resistance. No wear was produced min. _Neoprene coated Nylon ice conditions closely. Several 
on an acrylic panel or rona l4o- -in. sheet fabric with 0.036 in. total thie kness of : testers of the whirling arm type he ave 
rubber cemented to a standard lami- neoprene cemented the laminate or are being investigated under the 
nate. Rubber coatings built up to a Specimen showed no sign of deteriora-— auspices the United States Air 
th ickness of f 0.010 i in. gave protection. — tion after 195 min. = of testing. . The Force and Navy Bureau of Aeronautics. 
Callaghan (3) reported simulated rain ¢ oated fabrie was, however, cemented to jet type testers are similar in prin-— 
tests run on as section of an portions of e airfoil s specimen Ww hich ciple to the Owens-C 0 ning Fiberglas 4 
: Eagle wing section with various finishes receive ed air flow with somewhat lower Hy. ¢ tester, with modifications to increase the - . 
7 - applied. — These | tests were run in the water content than the rem: ainder of the jet veloc ity and to break the jet flow 7 


icing research tunnel of the Clev eland specimen. st smaller individual volumes of wate 
h Laboratory ‘of the National Gibbud (10). reported tests run on to more nearly simulate raindrops. 
7 Adv isory C ommittee for Aeronautics. various materials, _ principally | fabric- Testers of this type are simpler to con- 

A true air speed of 300 mph. was sok ate laminates, using an 0. 040-in. water struct and present less pote ntial hazard — 
and raindrops of 0.3 to 0.5 5 mm. diz m- nozzle ejecting water from ‘a single 

eter were believed to have been used. _ ton rec iprocating pump at a maximum 
The water content of the: air v varied velocity of 105 mph. at specimens spaced 
across the length of the airfoil section — 9 in. from the nozzle. This work was 
tested from 4 to 12 g. per cu. m. The performed at the research labor: atory of 
erosion obtained w as. reported | as very the Owens-C orning Fiberglas Corp. ‘xtensive work on on ‘simulated rain 
: ‘Similar i in 4 appearance to that prev iously Because of the pump action a helf wave erosion testing has been done and is cur-— 
- obtained in flight with the Eagle wing. sinusoidal pressure w ave was assumed rently in progress at the Cornell Aero- 
It was concludes that the erosion have been obtained. Inge general, con- ‘nautical “Laboratory pic under contra act 
upon the air speed, the av glass cloth - ester resin. 


ability to reproduce serv 
“has yet to be proved. Several testers of 
this type have been constructed, inelud- i 
ing one at Lockheed Aire raft Corp. a 1). = 


to personnel in operation, but — thee 4 


the U. S. Air For 
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Equipment P ROCEDURE- 

oA water-jet rain-impingement testy 

was constructed in the Engineering Re 

search Laboratory of North America, 

_ Av viation in 1947 and was used for teg, 

ing erosion resistance from. that tin 

«Until May, This tester was of thy 

produced an 

Intermittent velocity | water jet oj 

0.026 in. ameter by means of a recipr. 

pump. The pump was valved » 

that the high-v elocity portion of the je 

was developed during only a sinall por. 

tion of the veloc sity of the 

jet stream was varied by chs anging the 

‘speed of ‘the pump. The - jet Velocity 

was measured by directing the strean 

against an impingement dynamoaiilll 

ae _ consisting of : a cantilever beam to which 

— the instants ineous impact force of the 

a ‘stream ¢ could be me: asured and the j in. 


te velocity of the stream eal 


culated. Figure 4 illustrates the pul 
_sating-jet tester. Tests were conducted 
by impinging the wa ‘ater-jet stream 
against the surface of the particular ms ma 
Ae the number of ‘pulses « of the inter 
Bic.te water stream required to caus 
structed. description of the tester 
and preliminary tests has” been re- 
ported (12). The tester, illustrated in 
Fig. 3, was designed to attain controlled 
- speeds up to a maximum of 700 mph. 7 
7 3 standard airfoil section was used for 
the 24-in. blade of the tester. Rain- 
dropsof 1. 9mm. diameter ‘with anequiva- 


| 
| 
| 


~ lent rainfall of 1 in. per hr. and 2.5 
mm. diameter with an equivalent rain- 
~ fall of 3 in. per hr. are used. Specimens 
- are molded to the contour of the leading 
edge of the airfoil. It w as concluded 
that the air movement caused by the 
whirling | blades did not appreciably 
affect the raindrop fall pattern, 
Erosion similar ‘to rain erosion ob- 
tained in flight was obtained on plastic =—§- 
Specimens in the Cornell tester. 
extent of erosion of the specimens 
noted at interv als during tests. 


pieces of glass fibers and resin 
which were removed at intervals during 
the erosion. No quantitative relations 

_ were determined, but it was concluded — Were 2 
that the rate of erosion increases with —Typical Specimen. 

velocity and raindrop size and is not we 

affected by temperature in the range ton cloth - poly ester resin laminates had f 
from 4.C. to 30C. Under standardized much i improved erosion resistance. An herve. failed Ww hen the base n 

conditions of 250 mph. 1.9mm. outer ply of 0.010 in. thick polyethylene been exposed. gy 
sheet showed only very slight erosion — were considered to have failed whens 

appreciable difference in the after 24 hr. testing at 300 mph., 005-in. deep hole, measured with 
of various polyester resins and glass pared to severe erosion after 10 to 90 min. needle point mounted on a dial 


fabrics used in laminates, but that cot- conventional glass cloth laminates. been bored in 


60 (TP 188) September! 
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high-pre -pressure system, such as leaks past 
the piston | ‘the pump, lowered the 
water pressure and consequently r 
the velocity for a giv en 
water pump speed. Following 
longed usage of this seater the w ater-jet. 
Vv elocity was found to be substantially 
less for the same pump speed. An in-— 
vestigation showed that this decreased — 
a ar Velocity had | resulted 1 from wear in the 
pump, Attempts were made to com- 
for the reduced pressure result- 
from this les leakage | by i increasing the 
water pump speed, but this | procedure 
was found to be unsatisfactory since the 
of water discharged from 
nozzle during each individual jet 
7 was less even though the water-jet q 
_ velocity had been increased to its former — 
In view of the variation in the perform- 
ance of the pulsating- -jet ‘it was 
decided to construct a second “tester 


: 


which would employ a constant pressure 
therefore, not be subject to this ps particu- 


[= 


This second rain-erosion tester pro-| 
duces a continuous 0. 020-in. diameter 


iter. i 
high-velocity jet t stream of water to 4 
which the various test materials are e sub- 


a 


_ Fiberglas cloth laminates when the first ~ testing p progresses es the jet stream bores : a 


_ continuous-flow um rovides the res- 
mtinuous-How pump pr p 


layer of cloth had been penetrated. _ hole in the specimen and builds up hy- - sure necessary to produce the jet. eq Ba 
Figure 5 shows typical tested specimens draulic pressure within ‘it which ally rotating slotted disk is used to interrupt 

of plastic laminates. causes delamination. At this stage the jet to produce individ ual pulses of 


During initial testing, ateri: speci ‘imen does not appreciably resemble water of the. desired mass. The pulse 
eroded by the pulsating-jet tester have actual rain-eroded materials. § length and mass can be varied either by 


a similar appearance to flight-test r rain-— Extensive of the pulsating-jet changing the rotational velocity of the | 


eroded materials. However, as the ~ tester indicated that small leaks in the disk or the width of the slots in the disk. E 
‘F- TABLE III. ans LATIVE RAIN EROSION RESISTANCE OF MATERIALS AS TESTED ON PULSATING-JET TESTER 


-(N—No Erosion; SE—Slight Erosion; F—Eroded to Failure) 


1. Glass cloth-polyester resin N | N | N | F | 
3 Same as 1, except 25 per cent flexible resin in surface ply....... ar F 
Clear vinyl coating, 10 coats, air dry, over laminate........... = « 4 
Seatenber 1950 
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Water-Jet Velocity, mph 


Methy! Methacrylate Sheet [vi 


Giass Clotn-Polyester Resin Laminate, 


-- 


Gloss Clot 


| 


att 


Coating (Goco) 


@— -Gioss Cloth- Thermosetting ond Acrylic Resin Lominote 


h-Polyester Resin Laminate. 


Glass Cloth-Polyester Resin Lomuinote Resin 
Above 


-@ Gloss Cloth-Polyester Resin Laminate Pitted, 


20 50 100 200 500 1000 
ime to Specimen Fc Failure, re, Sec 
‘Fig. 7. — Relative Rain- of Several Materials as 

Indicated by a Pulsating-Jet Tester. Indicate 


interrupted-jet tester (Fi ig. 
_ similar to the Lockheed Aircraft Tester 
(aD), certain modifications, includ- 


‘materials, and it did not give a numeri- — 


ing an automatic timer. The automatic 
timer consists of an impingement dyna-— 


eal v. alue for the erosion resists ance, 
A se second test method was therefore — 


_ morreter similar to the one used to deter- established i in » whic " the number of jet 
‘Mine the instantaneous water-jet 

of the _pulsating- -jet tester. The failure 
specimen holder is ink corporated into the 
dynamometer so that the i impact force 
of the jet t stream against the specimen 
can be measured. The automatic timer 

- operates on 1 the principle that the force 
bee on a flat surface by jet 


for: “various 

_water-jet velocities. These data were 

converted for plotting by multiplying 

“the | impingement eycles by the | eycling 


quired” for erosion failure of the speci- 
men. This latter method of testing 
difficult to use since it was necessary to 


cycies nec te cause 
With certain of the materials 
tested, erosion failure was evidenced 7 
“flat test specimen. This dynamometer an abrupt change in the angle at which | 
is connected to el electric actuators which = water jet splashed off the Specimen 
stop the timer and interrupt, the water surface, but even in such cases, it as 
jet as soon as an increase in force occurs. difficult to determine accurately the 
a At the time of the original preparation number of water-jet impingement cries 
of this paper, the interrupted-jet tester — necessary to produce exactly the same 
degree of e erosion in different specimens. 


had not been adequately calibrated to 
conduct detailed erosion tests. Bee: ause The automatic timer on the new inter- 


of the reproduc ‘ibility. of results and __rupted-jet tester should make testing 
flexibility of operating variables which — by the second method much easier and 

are features of the use of this tester it more precise. 
expected that the interrupted-jet tester _ Data are given in Table III for tests . 

can be adjusted to give erosion reeults conducted with the pulsating-jet tester 

directly: comparable to flight e erosio m. ‘on several materials and protec tive coat. 


ings. These data were obtained by the 
Resvrs 


first method of test and ‘Specimens | were, 
With the pulsating-jet for the most part, ‘examined after. 10, 
ent methods were used to evaluate the | 


100, and cycles at jet 
_water-jet erosion resist- 


ances of test materials. In the first. 

method apes imens of different mater 


a hole as shallow as 8 several I thousandth 
a an inch is eroded in the surface of a 


es the erosion resistanc of conven- 
w each spe specimen wi ted to “tional polyester. - laminates and that add- 
an arbitrarily selected number of water- ing a flexible resin to either the resin 
jet _imp ingement cycles ats The “over: ay or the basic laminate does not 
trarily selected jet velocity. The rels improve the erosion resistance. also 
tive erosion resistances of the test ma- _ appears that harder, more uniform lami- — 
terials were then estimated by nates, such as high-press phenolic 
omparison of eroded chave much 


This method of evaluation was simple better erosion resistance than Col 


rate of the tester to obtain the time Str using the pulsating-jet 


ASTM BULLET 


10 50 10 “ 
Time to Specimen Foilure, Min. 


Fig. 8. -—Relative Rain-Erosion Resistance of Several il as 


dbya Whirling-Arm Tester. 


tional low-pressure polyester laminates, 

Conventional finishing materials” gave 

no appreciable protection from erosion, 

but several special ‘ial materials showed 

promise of giving pr protection. These fin- 


_ ishes were all of the harder types. 


7 7, data obtained by the se second 

- eaten ‘of testing are plotted on full 

logarithmic paper, showing the time re- 

quired: to produce erosion failure in sey- 

> 

eral materials at various water. -jet veloc- 

t tester. 

Straight: lines, approximately parallel 

for each material, can be drawn for these 

data, indicating a relation Approx 
mately as follows: 


= erosion time to failure, 


velocity of water jet, and 


Although the term “rate of erosion’ is 
of questionable meaning for nonhomo- — 
genous materials as laminates” 
where deterioration appears to occur at 
a nonlinear the abov e may 


Data time of testing for. 
similar conditions of erosion at several 
_ velocities for some materials tested on 
the whirling arm tester at Cornell Aero- 
nautical Laboratories were also plotted 


on full logarithmic paper in Fig. 8. hb 
the data given in Fig. 8, cone 


sideration should be given to the state. 
‘ment in the source from which most of 


_ the data were taken that these data are 


of necessity only roughly quantitative 
since no ) satisfactory method was found 


for ace urately expressing the amount of 
erosion. . The data for the Gaco New 


~prene coating were obtained from a pr- 


communication. Except for the 


one case indicated, the time values used 
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2a Additions al inve estigations of ‘plastic 
k iminate | configurations erosion- 
resistant finishes are indic ated in order: 


ers on softer of to find satisfactory solutions to the rain 
be questioned. As noted previously, it 7 — erosion problem, particularly at the | 
is ted that adjustments can | higher speeds probable for future air- 


Masses similar rain drops. These 


drops ean, if necessary, be spaced 


intervals may duplic: ate ser service con- R. MeG. 
accurately. and R. E. Stein, “High Speed Rain 


Abrasion of Glass Cloth Laminates 
this material only, this value is not con-— Industrial and Engineering Chemistry, 


tester which will result in 


1. 38 590-591 (1946 
sidered of of great significance. ‘onsidera ation of all of the information (2) Paul fy “Glossy 
The great difference in the rate of on rain erosion availab to the author Process Engineering 


change of failure time with veloc ity for 


at the time of preparation of this paper _ No. LN 2107, Northrop Aireraft, Ine. -_ on 


February 19,1945. 


the -pulsating- and whirling arm indicates agreement on the fol- 
(3) Edmund E. Callaghan, “An Investi- _ 
testers may be accounted for by the dif- lowing: gation of Rain-Erosion-Resistant 


ference partic! ‘le mass versus 
drops) and rate of partic cle impinge- 
ment. larger impinging ‘mass and 


1. The time required for serious rain 
erosion of most materials is inversely 
= proportional to some large p power of the 


Coatings for Use on Radomes,”” 
Memorandum Report E 5125, Nat. 

Advisory Committee for Aeronautics, | 
September 25, 1945 (withdrawn from 


faster rate of impingement of the pulsat-— relative velocity of the water with re- a fe 
| ing jet ev idently results» in much | more spect to the s surface of the material being (4) J. “Physies of the 
Air,” McGraw-Hill Book Co., Inc. 


erosion than is obtained with the eroded. 
whirling arm tester. If this difference Both conventional aircraft  fin- 
in erosion severity results in only” an ishes conventional low-pressure 
acceleration of failure. time at the speeds | glass cloth - poly ester resin lamin: ites 
involved, the difference is not serious. : used in aircraft have poor resistance to. 


Certain evidence, howev rer, indicates rain erosion and are unsatisfactory from 


New York, Ni... 280 (1040), 
A. Berry, Jr. E. Bollay, and N. 
“Handbook of Meteorology,’ 
McGraw- Hill Book Co., Inc., New 
York, N. Y. pp. 252-263, (1945). 
© A. R. Jones and W m. Lewis, ‘‘Re- 
commended Values for Meteorologi- 


that a difference in the ‘mechanism of this standpoint. the 
erosion may exist. Certain special laminates, pe Design of Aircraft Icing Prevention x 
With the pulsating-jet testers, most of tie cularly those with smoother more Equipment,” Technical Note 1855, 

the materials which showed good resist- homogenous surfac es and more void- Advisory Aero- 
ance to were relatively he ard, “free construction, have better rain ero-_ and W. 


softer tougher materials, com- sion resistance than conventional lami- 
monly considered to have good abrasion mates, 
resistance, were readily eroded. Phe 4. Certaiz 1 protective finishes hav ave” 
- Gaco Neoprene coating was no “exe ep- better rain erosion re resistance ‘than con- 
tion to this rule. _ While many soft coat- —_—- ventional finishes, and finishes can prot a 
ings el: astomers have > be devised to protect at least par- 
failed readily on w hirling arm testers, tially the exterior surfaces of airplanes. 
the Gaco coating has shown wood ero- from rain erosion at present common 
sion resistance as indicated in Fig. 8. ‘flight speeds. wr 
Since the coatings were » applied by differ- 

ent investigators, a difference in ma- # uture Work: 


terials or app on te 7 | st 

als or application te echnique may ac- Additional devel opment work on tes chanical Engineering, Vol. 
count for the difference in test results. wl 


equipment for evaluation of rain ero- 481-487 (1949). 

Tf this is not the case, howev er, it - sion resistance appears to be desirable — (10) J. H. Gibbud, “Water Abrasion Re- 

pears that the coating is capable of to attempt achieve the following of © 
bi astics, Memorandum por 

ment of single drops, spaced at intervals 1. Correlation of tester results with oe laa Laboratories, May 26, 

. Establishment of a quantitative (11) F. B. Cole “Design and Construction 
rating system for evaluating rain erosion 


of Jet Ty Rain Impingement 
resis stance ‘Tester,’ t No. 6853, Lockheed 


 Kireraft Comporstion 


Robbins, “De ‘termination — of Rate, 
Area, and Distribution of 
ment of Waterdrops on Various Air- 
- foils from Trajectories Obtained on 
the Differential Analyzer,” Research 
Memorandum No. 9A 05, Nat. Ad- 
__-visory Committee for Aeronautics, 
February 16, 1949. 
(8) R. L. Stoker, “Erosion Due to Dust 
Particles in a Gas Stream,” Indus- 
a trial and Engineering Chemistry, \ ‘ol. 
pp. 1196-1199 (1949). t 
(9) Fisher and E. Davis, 
“Studies on Fly-Ash Erosion,” Me- 


failure of the Neo contin ple in ration cimen r re- (a2): ‘Rain Erosion P roperties of Plastic. 

: wt 5686, United States Air orce, 
The from diferent testers ‘sonnel as is consistent with ac Matorie Dayton, 


is in agreement with the authors on the ow ork contemplated. — 
subject of laboratory testing the rain a fact that this is a new field of Be ama 
opinions erosion of plastic” laminates and, to a ing endeavor, the paper must be re- 
bs | limited extent, organic protective -coat- wed wi with the e thought in mind that 
particularly in regard to the au- there are are few precedents to provide 
Navy, Bureau of Aeronautics, Washing-_ 
‘ton, D.C thors’ conclusions and outline of future Workers are literally grop- 
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— 
_ were those reported for first erosion comparable, but since the whirli 
through the first ply of fabric. Straight tester appears to closely duplicat 
jines were drawn for these data, but a 
different slope was obtained than for 7 
the pulsating-jet tester, indicating the 
following approximate relation: 
— 
yj ae: 
4 oy 
0 
| 
af 
uml 
if 
: 
— 
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— 
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ing at ‘the present time, and, -accord- Bureau Aeronautics has therefore the e efficacy of extensible organic 
ingly, many chang s in testing proced-— continued all tests with carborundum coatings will be nullified. It should be 


ures can be expected as the work of the impingers. noted that extensible materials have dis. | 
investigators of rainerosion finds In rain erosion test. work, it must played in preliminary tests a many. 
its way into 0 laboratories and eventually —_— recognized that, in the absence of ade- fold resistance to erosion on the whirl 
into print. The su suggestions detailed ‘quate _ accompanying arm test device. Ins the formulation of 
7 below are offered to assist in orientation tests may result in meaningless data, ee ed coatings for aircraft leading 
of the work in this field of endeavor since the maximum obtainable er osion | edges, a combination of thermoplastic 
rather than to establish rigid standards of resistance is not realized if the area and | thermosetting ‘materials » for ex- | 
accomplishment. under examination is capable of lateral ample, phenolic-elastomers, is suggested 
‘It is agreed t impingement of movement the metal -film interface for experimentation. It should be 
a water and dust particles at high speeds “under the force of i impact of the eroding _ recognized that ease of repair of the film 
is the cause of the observed erosion of particles. This tendency is believed to in serv ice is an important factor in the 
laminates and organic coatings on exist. when impacting particles , such ultimate choice of a coating. In order, 
metals. However, the erosion resist- rain, impinge on the forward portion of therefore, to assist individuals attempt 
ance of -fiberglas— laminates may aircraft wing, vertical fin, etc. Ifa to formulate high-speed aircraft 
dependent to a major extent on the an- ‘coating possessing strong adhesion forces —_— coatings, an approximate desirable goal, 


Be age of the | glass fiber to the laminat- _ at the metal-film interface w ereavailable, which still remains ver ry flexible, is set 
ing resin employed i in manufacture of “it w ould d this tendency. In view forth below for guidance: 
‘material. Therefore, in the case o rie Hal 
velopment of a coating for the |: laminate cent 
s proc uct = 
being a a necessary corollary. Tensile strength X elong. at rupture in percent) 66. preferably. 
The authors’ data on raindrop size aver 3000 
are considered particularly appropria iate “age diameter of drops 1.0 mm.......... 30n min. min, 
eter of the drop and the precipitatior Hydrocarbon test fluid resistance... Satisfactory 

Cornell” Aeronautical | Laboratory  500- of the above, one should not attempt to. f It is hoped the foregoing will be ac- | 
apparatus s dev eloped for the Air test erosion resistance unless there is. cepted in the spirit in which it is offered, 


Materiel Command, and the University adequate secompanying adhesion to namely, the b yasis for preliminary 
of Louisvi ille apparatus w hich operates justify conducting such a test. For ex- work in order to establish a goal for 
at speeds of approxima 700 ample, an eny velope ¢ of loosely adhering workers i inthis field. 
. - - stated by Messrs. Grace and Frey, it “rubber « on a metal or r glass ‘cloth sub-_ T he tensile strength and elongation at 
strate logically should not be tested for ‘Tupture should be conducted on free 
erosion resistance because the only prop-— films, employing an hydraulically ‘Oper- 
than do jet erty which would be evaluated would ated or electronically. controlled gear- 
— 7 However, it should be noted i in passing — be the resistance of the rubber to mere driven tester capable of operation at 


is considered that tests on arm 


that the precautions to assure requisite abrasion or wearing away, and the data constant rates of loading, 1 
safety in the operation of high-speed — would bear no relation to performance the customary constant rate of travel. | ‘“Suure 


of Tota 


whirling arm test devices tend to limit, 
ment 0 


of the material as a finish under the The adhesion should be determined with 
» construction of ‘such facilities to 


impact of raindrops at high speed on device such as the Interchemical Ad- 


those organizations | illing and able to these substrates. herometer, employing a blade of suit- | by the 
institute adequate safety measures. ‘The Bureau of Aeronautics is cur- ably selec ted material, or an electro- AN-G- 
For this reason, as well as the excessive rently concentrating major efforts on magnetically operat fed adhesion tester det 
_ = generated during the operation of the development of a highly. extensible — suc h as that of Soller of the Un the ons 
whirling test « levices, their con- coating: for the leading edges of high- versity of Cincinnati. . Routine tests, speeds 
struction by small laboratories is not speed aircraft in the firm belief that this standardized by comparison with the ; mp 
7 recommended. § Conversely, — uncer- io type of materials is required to resist the — above, might quickly and profitably be 7 4 = th 
tainty regarding the variables encoun-— eavitation and erosion effects of impact-_ conducted with AS .T.M. Method of fider 
tered with jet devices such as that of ing pa ticles in the sub-sonie and trans-— ‘Test for Tensile. Properties of Adhesives Al 
North American Aviation, Inc., may be sonic ranges, rather than a hard or  (D 897 - 49),? employing metal test | 
an over-riding consideration in favor of porcelain- type coating, as has been plugs. In. choosing an appropriate ( oe Univer 


the w hirling arm type of apparatus, as advocated in some quarters. Iu — - ment for . performing - the latter test, it ea it 
was the decision in building the Univ oe connection, although this has not as should be noted that Vinylite XYHL ‘ to i 
a of Louisville tes st equipment. no. yet been confirmed, it is believed that + as shown outstanding performance in ne 


64 (TP 199) = ASTM B ULLETIN Septer mber 1950 


Tests of erosion using a blast of car- re the coating flows around the —— preliminary work with aluminum test wae 
dust with or without accom irticles, dissipates in a very short pe- plugs, yie Iding adhesion forces in the 
 panyi ing w water will measure » only the re- riod of time the energy resulting fromthe neighborhood of 7000 psi. ert 
sistance to erosion caused by the needle- impaet, and the coating quickly re- For what the following observ rvations 
dike, i impinging particles. Such tests bounds to its original contour. ‘Speed may be w orth, it is ¢ disclosed that lubri- the 
neither” simulate rain. erosion at high recovery is therefore a an important cating oil-covered coatings whirled at 
= speeds nor evaluate any other factor. factor. It is entirely possible, however, 700 mph. on the University of Louisville ia = 
worthy of consideration in 8 that a limiting velocity will be encoun- 
planned erosion test progr ram. The The tered su per-sonie r range, beyond Book of A.8.T.M. — 


— 
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over pr 
| 
265 
> dev 
of rotat 
‘more m 
= 
«nately 
Cleaned 
| | 
lit 


Set 
Materiel Cornell Aeronautical | Cornell Aeronautical | Test, North 


Erosion through eev-|Brosien first Erosion through first No data a Birst ply eroded in 
after 10) ply after 30 min. ply after 8 min. cycles at 450 
| br. ‘total flight] mph. Severe dam-— 
‘1 Conventional Quantitative rain-| 
Vertical stabilizer|Severe erosion after) 
tip (sharpley} 5 min. at 400 
curved) (Fig. 3 mph, heavy rain 
in report by| and hail 


Void-free laminates Nose radome (slight|Very slight damage|Slight damage _to|Erosion. ‘through first Erosion through 2 to 3 damage 
curvature) first ply after 19 3 after 25 min. A} plies after 144 min. | caused by 100 cy cles 
r. heavy-to-mod-| "specimen with 4-in. 500 or 600 mph. 
“erate. rain at 400) radius of curvature) Severe damage after 
was eroded ter 100) hi 1000 cyeles at 500 or 
first ply 90 600 mp ph, 


Neoprene coating “stabiliser No damage after after 13 Contine eroded a after Neoprene coating on Coating failed in 
‘over. conventional} tip (sharply| hr. heavy-to-mod-| hr. hr. First void-free laminate cycles at 450 mph, 
curved) (Fig. 2 in erate rain at after 8 eroded after 10 min. 
report by Grace| Neoprene coating on! Erosion through 


(Nowe ring (Fig. 1 1 in Coating dam- Coen failed after No 
report by Grace] aged after 5 min.| 24 hr. First eycles at 550 or 100° 
and light rain at about} eroded after | at 600 mph. Coat-— 
mph. Reli-| hr. failed after “ed 


| able speed data) eyeles at 600 
4A }} No data Coating failed in 15 Coating in 45 first No damage after 
liner (phenolic) min, First to 60 min. Several) ply after2 min. | cycles at 550 or 100 
coated over eroded in 45 min. plies eroded after at 600 mph. Coat- 


failed after 1000. 

Interchemical 4A vo a Ni No daraage after 13 Coating eroded in 2 to|Coating eroded in 1% No damage after = 


drum liner (phenolic)) 3 hr. |} min. Erosion | at 600 mph, 

@ Materials tested are all low-pressure glass fabric base plastic laminates. Some have coatings asindicated. __ il ait 
: 265 mph. through two water sprays from Sprayco 4B nozzles backed by 10 psi. water pressure. Flat samples. o. 


250 mph., 1 in. per hr. rainfall, }4-in. radius: of curvature except as noted. ma 


device were unaffected after 7 min. for many years. Tests: of such 


rn sts 0 at le as far as rating materials in th 
of rotation (it is not known how many _ parameters of performance aserosion re- _ same order is concerned. Some service 
_ more minutes the specimen would have _ sistance, adhesion, film properties, ete., test data are presented here for com- 
continued unaffected, but unfortu- must be conducted on a quantits itive parison with the laboratory test tests. It 
nately the test was discontinued). ‘The 7 basis if the development a and evaluation — has: been ‘pointed out in the pape paper that 
specimen was removed and the oil was _ work on new high-speed coatings is to _ there are some cases where the jet test 
cleaned off with solv ent. The specimen result in ac ceptable _materials — in the does not correlate with the rotating-arm — 
was then reinserted in the test deviceand —_ foreseeable future. The work of the test. Data are now available Ww hich | 
failure resulted in less than one minute = Bureau of Aeronautics is pointed in indies ate that the jet test also fails to cor- 
rotation. Repetition of this treat- direction, and some finishes under relate with service in some cases. Be- 
ment on the wings of an F2H airplane —_ development ; for exaniple, Neoprene fore considering the service: data, a 
by the Bureau of Aeronautics with latexes” applied over a rubber cement recent series of tests by the Cornell Aero- 
AN-G- grease has shown that the greasy prime coat, using an appropriate inter- nautical Laboratory providing quanti- 
| film definitely protects the paint against : mediate or tie-coat, have shown suf- s tative information on the effect of radius 


the onset of erosion of dust particles at _ ficient promise to warrant a new note of curvature of leading edge ——— 
speeds in the neighborhood ¢ of 500 to 600 of optimism a after the pa: past several years tested on the Cornell rotating-arm tester s 
mph. for several hours. However, no of highly pessimistic outlook, particu-— should be mentioned. Itwasshown,for _ 
‘Tain was encountered in these flights, larly during a period w hen the speed of instance, that erosion w as initiated on a 
ide these tests must, therefore, be con- military” - aircraft had far outdistanced —}-in. radius s specimen in about one tenth 
sidered highly preliminary. nell developments i in organic coatings. ~~ _ the time required for a 4-in. radius 
Since the ‘Bureau of Aeronautics’ = The authors of this paper are to be specimen. This correlates with the fact 
planned program of work with the z ‘commended for a timely. and excellent that in service e the sharply c curved lead 
: _ University of Cincinnati adhesion tester presentation. The results of correlation — ‘ing edges of vertical stabilizers have 
7 will tax the capacity of t his instrument _ of this test method with Cornell’s whirl- eroded more frequently and rapidly — 
to the limit for the next 18 months, ing arm test method, which is the ‘than more generously curved nose ra- ee 
tests on this instrument other than those present Navy stand. ard, should prove domes. It has also been observed that 
already regrettably. cannot be oh highly interesting. as series of materials will be rated in the 
undertaken. Jonn K. Lone® ( presented same order on the rotating-arm test 
th eondlusion, ‘it is gratifying to note written form).—To be of value, : a labora- whether they are tested all with small - ave 
a tendency tow rard | general acceptance tory test for rain erosion resistance radii of curvature or all with large radii. 
of the theory of an extensible finish for should correlate with service test ——— a W ith these effects of the radius of curva-— 
solution of the current leading edge ture kept i in mind, it is possible to inter- — 


a paint problem on high-speed aircraft, a "pret the miscellaneous service data that 
theory advocated and advanced by 


nand, have e been to date, and to com- 


September 1950 193) 


TABLE [V.—COMPARISON OF SOME LABORATORY RAIN DSION TEST RESULTS WITH SERVICE DATA@ 
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hese data with laboratory test r re- 


~ It should be noted that the service 


still considered to be quite significe ant. 
A comparison of test results is pre- - 
sented in the accompanying Table IV, 
which is compiled from data from North 
American Aviation progress reports, 
Cornell Aeronautical Laboratory 
u unpublished Air Materiel 


several interesting facts are ev ident 


from the table. First, service tests” 
showed that a void- free laminate air-— 
plane nose section of slight ‘curvature: 
had better resistance to rain erosion than 
did a ‘similar conve ntionally lamin: ated 


ing on a sharply curved vertic al sta- 
bilizer tip s showed no ev idence of erosion — 


several uncoated stabilizer tips wore out: 
in just a few minutes: under similar flight 
conditions. | Third, a 


coating on a laminated plastic. nose ring 
having a radius: of curv ature. between 
that of the nose section and the stabilizer 
eroded after 5-min. flight through 


The laboratory rotating-arm 


‘ae 


showed some improvement over con-— 
ventional laminates. In the case of flat _ 
samples which are more suitable to the 
techniques of obtaining better void-free- 
7 ness, considerable improvement in rain. 
erosion resistance was observ ed, just as 
is the case in service for. relatively flat 


dicted that the pregelled ‘coating when 
undamaged _by crazing and crac king 
would give rain erosion resista 
to the conventional laminate. 


to crack, ‘due probably to temperature 
‘cycling, which decreases their rain ero-_ 
sion resistance properties. 
In agreement with service data the 


Neoprene coating offered > consider- 


pingement test, however, this elasto- 
type of coating failed quite 
_ rapidly, indicating that the jet test is not 
suitable for the elastomeric type of 
coating. 
Another point disagreement be- 
son the rotating arm and jet test is 
‘evident i in the case of Materials No. 5 
and 6 of the table, a baked phenolic et 
ing (samples Nos. 17 and 18 in report of 
Grace _and Frey, Interchemical 4 A 


thin coating applied to the laminate ap- 
‘pears very sa satisfactory, on 1 the rotat- 


tests run so far are limited, but they are a phenolic appears to offer protec tion at— 


part. Second, the Neoprene e coat- 


after 10- hr. flight through rain, while 


elled resin _ by the Air Materiel Command, is now 


complete should make possible a be otter 


rain at a speed of about 350 mph. — Po 
testers ent su 
rated the materials in an order similar — 
to that obtained by service tests. For 
instance, the void-free laminates when 
tested with shi arp radii of -eurvature 


All laboratory rain erosion tests pre. 


In serv ice, however, these coatings tend 


able protection to samples | tested on the — 
‘rotating arm testers. In the jet 


ie drum liner) . On the jet tester this hard, 


"ASTM BULLETIN 


_ ing-arm type testers it is only slightly 

better than a conventional lamin: te. permeability 

_ Applied over a pregelled coating, the and fatigue characteristics of material 

7 with their rain erosion resistance. Such 

7 resistance does not appear from the data 


7 250 mph., but even this improvement 
_ disappears : at t high speeds onthe Cornell —_ presented to be directly related to hard. 
ting test. Service test dataare _—iness alone since n materials of equivalent 
not yet available on 4A \ drum liner softness appear to be both g good and bad. 
coated plastic laminates. Tests have shown no noticeable differ. 
ic It is possible that - the jet test tends — ence in erosion of polyester-glass cloth 
— to underevaluate the elastomeric coat- laminates with temperature variations 
~ ings (like Neoprene) and over-evaluate fr om 4to 30C. howev er variations might 
the harder coatings (like Inter- 
chemical 4A drum liner). Interruption 
of the jet to resemble more closely the 
impacts of actual rainfall may, as sug- 
gested in in the paper of Grace and Frey, 
improve this condition. Another seri- 
ous drawback to the jet test is its con- 
centration of impact on a single point, 
which causes local imperfections to. 
organized program of service test- 
ing for rain erosion resistance, sponsore “dd 


= 


of phy sica al properties with temperatures, 
~ While p prec eonditioning by soaking was 


cling on rain. erosion susceptibility. 
inelude both determination of the mecha. 
nism of erosion and the qualities 

essential to the rain erosion resistance of 
coating and materials, 
MEssrs. J. K. Grace G, 

F REY (authors? —Just prior to 
in the publication of this: ‘paper several 
modifie ations were in the 


“under way. These service tests when 


ev. aluation of the laboratory tests. 
Mr. M. (pre sented 


written Sorm)— —This paper is an excel 
and operation the interrupted-jet- 


type tester. hese changes consisted 
of moving the specimen during 
_ testing so as to er ode it along the circum- 
ference of a 4 2-in. diameter circle and 


presented show how I little i is really know n 
of the basie mechanism of rain erosion 
and of the properties which must be 
_ emphasized in impregnating and coat- 
ing materials in order to obtain the best 
possible resist ance to rain di amage. 
i? ith rega gard to finishes, it is well to 


suggest that more attention be g given to. 


the effect of surface preparation of the 
_ mater ials finished, in order that results the Cornell rotating-arm-type tester, Ss 


will reflect the performance capabilities | — No the 
of the finish 1 rather than improper sur-— testers were found to agree satisi: actorily, 


eroding water. This oil had been added 


‘to the water | to wade wear of the pump 
piston. In tests w ith this ‘modified 
-interrupted-jet-type tester of od wi | 


< 


be possible on materials which them. 
selves are more susceptible to vari: ation 


accomplished in one of the tests reported. 
in the paper, more information i is 11s needed 
on the effects of outside e exposure, soak. 
and high- and low-te mperature: 


it is believed that future work should | 


e design 


of ‘eliminating the soluble oil from the 


paper | 
practic 
rein 
Southe 
age fu 
tional 
tural 


Reit 
onsid 
s sll 
ing of 
Since 
ta 
struc ti 
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al 


residual amounts of ‘water-soluble clean- R ch] bow | 
ers might result in poor adhesion ion Engineering esearch “ear 
tory Report (NA-49-340-3, ‘dated June ited 
permeable or hygroseopic finish under —_ 
soaking. Or, in the case of polyester ” «By or tin th al tin th 
laminates, failure to completely remove e 4 “NAA 
in-eros 
parting agents might lower adhesion om ntial 
Ss res 
From the ‘paper it appears that no in- _ the same relative rain-erosion-resists p 
values as the Cornell tester. The fo | tural: 
formation is available to show whether y table st “the N.AA. am | gy 
any correl: ition exists between tensile ie a rer 
st re materi its 
strength, elongation, modulus of elastie- ornell test results for various a ie 
with the N.A.A. tester adjusted to flov in 
mum operating | conditions for a water cemer 
Process Engineer, Boeing Airplane slug reloe of 450 
Seattle. Wash. impact v ve ocity of 45 mp! mixtu 
RATIO OF FAILURE TIME OF SEVERAL TEST MATERIALS TO THE FAILURE "TIME OF 
ESTER (SELECTRON 5003)—-FIBERGLAS LAMINATE AT AN IMPINGEMENT 
ab Neoprene Plexiglas Type CJP-11 “Druin 
interrupted-jet-type rain erosion tester 2.5 = 10 9 First 
a water of 1. -08 erage Society 
the Cornell rotating-arm-type rain erosion 5 7 Techni 
tester usinga 1.0in. per hr. rainfall rate Giation 
alif. 
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ome roperties of orces ed Grouted Brick M 


— 
Norman W. Kel le ht 


The bases are given for the design of st tural elements constructed of — 
reinforced grouted brick masonry in Southern California. — The basic require- a 


“4 

ments of building codes applicable in Southern C ‘alifornia, including allow- — 4 The following is quoted fi we the 
7 

Tests made to determine the 
o a m Shall be made on not less than five 


on a extensiv e series tests at alifornia ‘Institute of 
ogy. Data are prese snted on results of tests on specimens of mortar, grout, | 
and cores taken in the field, and, finally, comments are made on the present — 
: methods of taking field specimens in a desire to see such methods improved _ 
produce test values which will nearly the ultimate applica- 


The prisms for beams and siabs shall be 
“= i. hes aders or bonding courses are —s approximately 8 by 8 by 25 in., built in a 
used, since the wythes of “brickwork are horizontal position with unselected brie 
bonded throughout by the cement grout. _‘!aid_as_strete — running bond, two — 
method has been developed increas- bricks 


j-in. joints. Prisms representing walls 
- ingly during the past 20 years, and s shall be approximately 8 by 16 in. in plan 


ntified as Reinforced Grouted Brick 16 in. high. Those representing col- 
Masonry, w hich be referred to here- umns and ped estals shall be 


_ prisms built of the material called for by 
- the design, cured in moist atmosphere for 
15 days, and then allowed to dry at least 
= = days before testing. Tests shall be 


made i in accordance with the procedure re- 


HE purpose ¢ “thi 
purpose ot this 
paper is to present an outline of present 
prac tice in the design and constrection 
of reinforced grouted brick 1 masonry 1 in 
idee California and also to encour- 
age | further research to develop 
in as R.G.B.M. 
; tional design data for the use of struc- 


tural engineers and for building code Work1ne Srre DEsiGn 


--regulations, and tl thus to broaden geo- 


graphically the use of this type of con- 


8 by 8 in. in plan and 16 in. high _ The 
compressive /’m value shall be the average 
value of all prisms tested, 
The U.B.C. allowable working stresses" 
in reinforeed brick ms asonry are shown 
I. The assuming: 


Ass a basis for design, it was Yecogniaed 


7 ~ that the resulting effects of the combina-_ 
ti 
tion of the materials used in R.G.B.M. 


closely parallel those of reinforeed con-— 


4 considered a potential type of construe- 


1} ‘Hon since its use by Brunel in the build- ¢ rete, the chief physical difference being 
) 


‘in the coarse aggregate—brick instead. 
of gravel or crushed rock. . he mate- 
rials used in R.G.B.M. are all covered 
in A.S.T.M. specifications. ollowing 
are basic regulations condensed from the 


In Table I, the coefficients are dentin’ 
cal with Table No. 24-F in the UCB. "sa 

1949 Edition. Examples have been 

‘added by the author to show how the _ 

stress s coefficients are applied for assumed ay 


_ ing of of the Thames River T Tunnel i in 1825 
Since the advent of portland 
mortars, this type of masonry has — 


“used successfully in arious types o 
structures to resist vertical and lateral 


orm Buil Code* 1949 Edition, 
and grades. Two types of mor tar ples except those in the column at the 


Tess, it is in consideration of those due to pressive strength ¢ proportion ial ot 
which been lar ely ments by volume a as follows: type A, 

psi., or one part cement not more tion is ‘required on all R.G.B.M. when 


for the dev evelopment nt of than one-fourth part lime, and not more the design is based on a strength of 


pe 
reinforced brick masonry into an 

an masonry, in excess of 1000 psi. 
cepted and widely used type of struc- ‘than three parts sand; type B, 1800 psi, “a 


t more ths in one-— County and Los Ange les 
tural el or one part cement, no 
2 ment ‘in Southern California. os half part lime and not more than four” City Code Provisions closely follow the — 
a Pechape the most significant advance: “ and one-half parts sand. Grout of only 4 U. B. B.C. except that: 1) either type A 
ia ‘ ts history has been the use of free- type A mortar to which is added water OF | type B mortar “may be used; (2) 
to produce corisistency for pouring with- no ‘provisions are made to establish 
ane Rand With Of without a¢ out segregation is required in all rein- ™asonry strength, f’n, by test prisms; 
"mixtures, which i the solid filling forced brick masonry in wi hich the pre-- (3) the allowable working stresses are 
of all interior joints s and the “complete allowable working | for exhibited as pounds per square inch for 
embedment of reinforcing RG.B.M. areused. each type of stress using the» UBC B.C. 
_NOTE.—DISCUSSION OF THIS PAPER IS compressive strength of masonry, "percentages applied only to masonry 


INVITED, either for publication or for the atten- ne leant at stren ths, », of 1500 i. and 900 psi. 
tion of the author. Address all m may be assumed or may be deter-— B ps 


Headquarters, 1916 Race St., Phila- mined by tests. It may be assumed to _—aiiling for 2500. psi. brick and 1500 psi. 
wen 60 per ‘cent of the compressive brick, respectively, and requiring con- 
Conerete and Concrete Products held at the - strength of the brick used with type A tinuous inspection on the | job by 4 
moriar, or 45 per cent of the ra el registered deputy building inspector. — 


= First Pacific Area National Meeting of the mS 
5 
Consulting Architect, Pasadena, Calif.; siv ye strength of the brick used w type 


iety, San Franci isco, Calif., October 14, F i 
or uninspecter work, the a aang 


19 
Technical Director Brick Manufactur rs Asso st 
; ers Asso- fe at resses are shown reduced 50 per cent. vs 
tiation of South ‘Calife Los Angel ap ted Pe cific C ‘Building 

i. 
Septem aber 1950 ASTM BULLETIN. 
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amples 
(Using Type A Mortar. Type A Grout Always 


4 For Any Strength of 


1666 psi. 2500 psi. 3333 psi. or over 
3066 f'm | f'm 2000 max.d 


Nors. —For combined stresses: and stresses increased cent, be 
and the U.B.C. require the design of (Smith-Emery Co.) 
R.G.B.M. to be based on the assump- Absorption | Saturation 
times the cross-sectional! area of the wall, 


Ji 


be used in either direction. Most walls bond or with all vertical joints in a concrete the same as for reinforced con- 
are designed to be reinforced vertically, continuous vertical line w ith bricks: _erete structures. 

with the required horizontal reinforce-_ laid strete hers, headers, roloks, Vertical bars are tied to the dowels 
pe? ment being concentrated at the tops and shiners, soldiers, or sailors, as is com- oe spaced out and tied toa 
bottoms of the walls. No other hori-— monly “done in contemporary design. temporary wood strip or bar along “4 
zontal reinforcement is used or required grouted brick nasonry one outer tops and braced to maintain the bars 
except t around openings. (Horizontal wythe tier of brickwork may be vertically. least i-in. clearance i is 
steel spaced about 2 ft. apart is s usually 7 carried up three courses before g grouting, “ma aintained between steel and brick. 
_-Fequired in public school buildings.) but the other or others may be carried. Horizontal bars are laid in the grout 
In addition to the required minimum — up not more than one course above the —_ at the required locations. — Column and 
reinforcement, at least one }-in. grout. - Each pour of grout is stopped pilaster rectangular hooping is laid in 
equivalent is required om all sides of in, below the top of each course the mortar beds. 
every opening which exceeds 24 in. in being. grouted and properly puddled upper ends of most walls are 
either dimension, extending 24 in. be- stirred to insure solid filling of joints supported laterally by bond beams 
yond the corners of the opening. and complete embedment of steel. wherein the depth, is” horizontal 
oe ty In any ‘space containing reinforce-— Head joints are required to be not lene ‘Thus the bars are ‘spaced apart hori- 
ment, the clear distance between } in. wide to insure grout filling zontally : as fi ur as possible by using 


° 


"masonry and the reinforcement is re- of head or end joints which may not -called angle brick or using soaps 
quired to be not less than } in. be filled with mortar, (bricks halved lengthwise). The bond 
— By grouting each backup: or inner beams are de designed to take the 
her 7 Mien course as laid, the excess of free water _ tal reactions of the walls both ‘inward 
_ the grout is absorbed into the brick outward (as required by code). 
‘The construction of R.G.B.M. is =i and the grout condenses into a mass _ Stirrups are used for additional shearing 
fact more simple in many ways than 


header-bonded plain brick masonry. the time of initial set of the cement. other rbeams. 
The over-all thickness of masonry may In§ Southern ( California, ‘the 24-hr. cold constructing beams and lintels, 
be varied as the design may require, water absorption average for facing temporary wood soffit ‘support is “used, 


<a 
brick is about 10 per cent, and for The positive, negative, and shear steel is 


having a very low water-cement ratio at 7 resistance in bond beams, as well as in 


since there are no bonding headers to set 


the thickness dimensions. The wythes building brick is about 15 per cent, with | 7 used just the same as in reinforced cone 
_ need not be kept exactly le level with each some production running about 12, with — crete. Such beams have been built 
. except at openings and tops of one running about 20 per cent. Vir- a successfully to spans of 48 ft. ae i i 
walls, tually all brick are pre-wetted | to bring There are two elements in 
_ All brick in the outer | courses are laid =the rate of suction at time of layi ing struction of R.G.B.M. which appear 
b= full head and full unfurrowed bed close to the 20 g. per min. or lessas given _ noteworthy: _ the absence of so-call 
joiate and all interior joints are filled jn Explanatory Note following the cold joints in brick masonry, and ti the 
with grout. Brick in the interior of  A.S.T.M. Specifications for “Building —_ fact that the grout being poured every 
thicker walls, piers, ete., are placed or Brick: (C 62—49).4 i inches in height develops no 
te floated into grout poured between the _ Most foundations oad. footings are of _ent laitance to hinder good bonding. 
outer wythes. _ bonding header the top surfaces of which are Figures 1 to 6 illustrate some of the 
permitted and bricks are roughened or sometimes groov ed to typical details of R.G.B.M. construe 
required to be laid in any type of provide a mechanical bond or key for. a 
overlapping bond since the cement mor- the masonry. — Steel dowels are set in the a i 4 


tars and grout thoroughly bond the 


together w whether | laid in p. 564. 
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Fig of 9- and 14-in. ‘Walls. 
hat high walls with high : 8 creases required horizontal te 


s been dey eloped into. a technically ‘amount of past research and testing as 


‘Fig. Each Backu and widely accepted type of con- indies ated in bibliographic: references” 


Net Note dam of mortar at end. Ie the vast conte ained in such publications as Brick 


B.M.S. Report No, 24 

=  etc., and also the work of such investi- 
gators as Raymond E. Davis,’ Fred- | 
erick J. Converse,* Raymond G. 
borne Bureau ‘of Tests, Smith-Emery 


considering test data, it must be 


‘remembered that basically there are per- 7 
haps two types: those for use in making = 
comparisons, and, in the words of 


< « 


ward R. Staley, those which truly 1 re 
resent values of materials in their ulti- 

ate noe of the yoopes o the oper 


Pie 3.—Long Span Beam Under Con- 
Struction, 


= grout left down 144 in. for keying next 
Some such beams span 50 ft. 


ye 


Harry C. Plummer and Leslie J. Reardon. 


- BMS24, National Bureau of Standards. 
< 

ig. 4.—Dowel | Steel in Footing; _ Two- | Engineering, California 
Layers of Wall Steel for 14-in. Basement “Discussion on Compressive Strength of Ce 
> ba " esting ats ol. 44, p. 791 (1944 
a Braced Position. w : ‘Measurement of Bond Between Bricks and 
is 4-in. round deformed bars at 6 "Mortar Proc Am. Soc. Testing Mats.. 
| 


«Fig. 5.—-R.G.B.M. Wall 6. Entirely winks 14-in. Grouted Wall 
Hooping laid in in bed not tied to col. steel. Grout left for shear 


| Setembert950 ASTM BULLETIN. 
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TABLE V STRENGTH OF MORTAR AND GROUT— ‘AGED 28 DAYS. 


Lime 0.25 cu. ‘ft. (Blue Diamond) \ Strength, psi. psi. | Strength, psi. Strength, psi. Strength, Dsi, 
ixed in mortar mixer 
‘Specimen Age, Strength, psi. Each value above is the average of three specimens tested. 
4935 5085 | Sumber ot | Grout Cylinders, A. 
as I & 50 4 1820, 1900 
‘TABLE ‘IV.—TESTS OF GROUT. 4 176 
Coment..........1 saqdk (Blue Diamond type I 
ime putty. .-0.15 cu. ft. (Blue Diamond) 995 
days Prisms, psi. 232000 | 1900 


2340 


3505 


0. 72 
Ave 3590 “TABLE VI VII.—STRENGTH OF BRICKS Are cours USING MORTAR AND GROUT 


ous masonry | bond tests has shown that Compressive Strength of Brick, psi Aged 36 days, psi, 


‘most of them give discouragingly wild Minimum =| Maximum Average | 8-in. Wall Sin. Wall  13-in, Wall a 
results, at and that good reproducibility i is aes 406 
attained, if at all, by artificial proce- 460 | 


4 857 5 258 5 085 2 695 — “4 145 
dures which neither imitate the brick- 3 636 6120 3 701 


er’s manipuletign nor produce results 
anything like those obtained in practical TABLE VIIL—STRENGTH OF CORES CUT 

factors as given in AL S.T.M. 

masonry coustruction”, correction OM. 8-IN. GROUTED WALL USING 


Methods (C42 49)," and repor ted as PROM YPE A MORTAR AND GROUT. 
Although data obtained from tests on ‘the compressive strength “of the Osborne) 


_ _ Nore.—The grout used for the brick tests did not contain the same amount of water as that used in 
the cylinders. fn the brick tests the water ranged from about 500 ml. to 400 ml. per 1500 g. sand, whereas 


for cylinders th the range | 350 ml. to 1275 m ml. per 1 1: 500 ~sand, oan 


small assemblies (two-brick and three- a? — The co 

brick) have been of value, nev ertheless masonry. brick 
in establishing allowable working _ For brevity, a detailed tabulation of Cores, psi, 

stresses the “building codes the available data on the great amount No. | 2602 

will show f’m values for cores cut from 3221 of 3406 


data obtained from tests of much larger 
assemblies and of ‘specimens cut 
larger assemblies, which assemblies — 
more truly represent the ultimate appli- 
‘ete of the materials used. Many of 


actual jobs will generally average above "materi 
1600 psi. Unusual core tests have gone 5850 pm and 8 maximum of 7400 psi.; | ference 


ith higher. str i ela psi. using brick which had an av- determ 

the latter data have been obtained from g “erage compressive strength of 3353 

of these cores were taken from pressiv pai. “SINCE 

_ specimens and assemblies made at local } wi th a minimum of 2450 psi err max- | = 

; masonry composed of the commonly ™! Psi., presun 

brick plants on which de detailed data on ‘Ged 2500 rick laid imum ‘of 3748 psi. All were laid wa 

the technical properties of the n psi., type.A mortar and grout. 

are n not av “i 4 Cores ‘cut from a large assembly of Stre 

“diameter cor are” a Francis show an average of ya 


gi 


grout in : an &in. wall gave values from 


psi. with 2237 psi. minimum, and 


j 
from masonry by a motor-driven coring 9653 psi. m 2602 psi. to 3346 psi. as shown in Table q appliec 
aximum. From school build- ll mate P 
-machine bolted to the masonry. ‘The Riverside (1949) two cores 
coring is done with a concore core “at the age of 102 days from an 8-in. wall Tests on cores, piers, units, mortar, ‘Mason: 
ting machine designed and built. by show 3273 psi. and 3473 psi. using grout, using A.S.T.M. methods 
est 


: Los Angeles. - Specifications 1 require ‘the strength of 6668 psi. with a minimum of Be sige by Raymond G. Osborne, Bur | _ by cut 
contractor to repair the masonry care- rs Ce eau of Tests and Inspection, Los Ange 1 
fully after cores are taken. Cores are Standard Methods of “Securing, Preparing, in 1940 as show nin Tables Vapd VIL | ateas 


Frank L. How ara Engineeri ing Co., brick which had an average compressive where applicable, and 


a. 


suas Se and Testing Specimens from Hardened Concrete > 
eapped, tested in compression, and the _ Type A mortar and grout were used in | Fig, 1¢ 
‘results are 1 using the the strength laying masonry 8 in. and 13 in. in thick- for cor 


AST 


‘ 
— 
1, 
| 
0.0020. 
7 0.0100; 
 streng 
| 
a 
= 


TABLE IX._SHEARING STRENGTH OF BRICK MASONRY. 
Osborne) 


psi. 


441 3828 580 392 
unite 95 what near job. conditicns, to be tested 
4 in bond.......- for their resistance to shear, a wallette 
— = laid up, using soft mud brick and 


type A mortar and grout. The brie ks 
in the first course on each of an 8-in. 


TABLE X.—RESULTS or DI AGONAL SHEAR TESTS | AVE RAGE VAL 


ater Le Mortar Mx | joint’ the second course was laid in the same 
3 Lin. ; the third ‘course was laid plumb 
1% over the first course. ‘The n mortar 
4% 0.25 joints were in. in thickness and the 
44 305 center or wall joint was 1 in. wide filled 
0-50 | Sin. grouted wall. After set, but before 
446 0.50 325 hardening, the end joints were raked 
out. This provided a high center for 
£ 434 0.50 343° the old three-brick push-out shear test 
336 method but with six bricks including a 
| * 271 in. grout joint. After curing i in the 


open for 37 days, the shear was from 164 _ 


o~ 


psi. to 290 psi. with : an average of 208.5 


“Con w 


cess 


ERE 
i 


4 


4 0.50 03 
46 psi. as shown in Table IX. 


_ In the foregoing tests, the lack of load 


during curing and the type of testing 


are open to comment. 


acs E XI. —TESTS OF BOND TO STEEL. 


of Bar. 


Bn 1388 plan by 58 in. in height; also one 8 by 
ness with a 14-in. thick grout joint. long axes. The results were: 
cores cut from masonry made with | Core, 2285 psi.; ‘longitudinal p prism, 434: 0.5 50 mix 788 
brick having an average compressive 15; vertical prism, 3155 psi. ke 


— 
psi. and 1701 psi., w hile’ those with materials at the same time as the wall GROOT 


strength of 3636 psi. gave values of 1612. core cut from a beam built of similar 


brick strength of 11,618 psi. gave values: 
of 3406 psi: and 3471 psi. Usingsimilar | A program of testing is now in prog- » ae Se ee 
materials, there were no appreciable dif- _ ress to shed further light on this possible pe _ | Tensile | Moment | Calculated — 


| 


“Assembly | Strength | D Shear at 
ferences in the strengths of cores atio of core strength to axial masonry “of . 
Since allowable working stresses 217 600 | 93.4 
since such strength is ‘generally being 188 000 6 


presumed to be the value of core” Many tests have been made and re- 
strength, the core ‘test. has great sig- using the -eross-brick couplet at ages 70 to 
nificance. method for determining the strength of were tested as cantilevers and as beams 
_ Stresses in masonry are invar iably bond between bricks and mortar as a as shown in Fig. 13 which we found pro- 


~ vertical, horizontal or diagonal in a di- _— measure of the tensile strength of _— fi ailures due to tension in all spec- 
= parallel to the face. Cores are 


onry, and using the three-brick punch- + imens. The report, dated July 24, 
in a position whereby the load is ; out method for determining the strength 1945, which refers to the assemblies as 


normal of the masonry. Be- bond between bricks and mortar 2s a follows: 
-lieving that axial strength | of grouted measure of the sh shearing resistance of 
masonry may be greater than core masonry. The paper by Mr. Pearson! All columns we were laid up by the 
and that perhaps a ratiomay and the discussions all seem to indicate mason, of 
2 established, pilot tests made that the results of tests on such speci- tions Me 
cutting a dinal ded to the tests on bricks, mortar, and grout 
g a core, a longitudinal prism, § mens canno epended upon to rep- z 
d used are shown in Tables II, ITI, and ry. 
an vertical prism from adjacent resent the actual values in masonry 
of a grouted wall, as shown. in structures. Building codes prescribe The report of Smith-Emery Co. 
Fig. 10, then capping and testing them _—values for tension in flexure which is in _— mitted drawings which show testing = 
for compression in the direction of ‘their of sitions, ‘dimentions, 
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Wis 
and total loads a at failure. A summary 
of the data from the foregoing report is 
giv en in Table XIII. Methods of load- 
ing account for variations in shear val- 

eS. The first four assemblies were 
built as walls, 8 by 24 in. in plan, 58 in. 
- height. T he last was built as a beam, 


embodied 


some 11.5 in. 
8 by "60 in. in plan, 28 in. in height. 
The tensile strength values were from 

696 psi. to 864 pe psi. he shearing \ 
32.4 psi. to 100.1 psi. 
E. Davis Flexural and Shearing 


each course, 


‘Raymond 


In his report to members of AS.T. M. 


C-12 on Mortars for Unit 
asonry, in 1933, _Davi is presented 
selected results of an extensive 
series of tests to determine the flexural, 
adhesive, ‘shearing, and bond strengths 
of brick and hollow tile masonry. 
These tests were carried out in the 
gineering Materials Laboratory of the 
University of California ., during the 
period from October, 1929, to December, 
1930. The test program involved the 
testing of more than 1900 masonry and — Pec 
mortar specimens. Subsequently, an- 
other series of tests w was made w hich in- | 
volved the testing of 24 brick 


using different type oflime. 


strength of 


through the 


in. 


observations i in particular are | per rtinent gage 
to this paper, namely: Masonry 

pier assemblies, about 26 in. in height, 

~ which received increments of load begin- | 
it ning shortly after being laid by simulat-_ 
ing superimposed masonry in built ding 
construction, showed values in flexure 
”™ per cent greater than similar piers not 
so loaded. The loads were removed be- 
P. testing. (2) The values obtained 
with assemblies cured dry were sub- 
stantially higher than those obtained 
d from specimens cured wet, which would 
indicate that there’ was sufficient 1 mois- 
ture in the mortar and brick to prc prov ovide 


. 


0050, and 


_ present in grouted masonry. — 


Srre N GTH OF 


The following ds 
by Raymond G. "Osbor ne of 
Tests dated 27, 1 19: 38. 4 
onstruction ‘the Test Walls: 


test walls, designated as as and +h of 


; “C”’ were each some 12 ft. 6 in. in length, rod). 
3 ft. in height, and 8 in. in — 7 

They were constructed of two parallel | 
 Pataiee ork sections enc losing a section of — 
grout approximately 1 in. thick in which 
were embe in. deformed round: 
steel reinforcement bars spaced 18 in. on. 
centers vertically..... We are informed 
that the walls were laid on May 11, 1938, 
“and that the construction conformed to the 


occ urred 
(all values 
ical 


hence, may 


— 


‘fications for brick, mortar, and grout 
the 
Building Code, the grout h: av ing 
the proportions: of 1:3 and the mortar of in the 
1:3 with addition of 15 per cent of lime 
putty” by volume to the cement. A free- 
flowing grout was used (having a slump of 


filling the center joint at the completion of 


ately after pouring. The vertical steel . 
was braced to reduce sw 
struction, though: throughout layi ing 
of wall — the bars were violently shaken | 


when each course had been completed. 


Having by the preliminary 

work « on June 25 that an -embedment in 

the neighborhood | of 5 in. was more than 

adequate to completely — develop — the 


(chosen at randem from the vertical steel 
bars projec ting from the top of the walls) 
were exposed by means of holes cut 


jon as to le: ave sec tions of ste el embed le ad 
be twee © n 3.0 in. 


smooth round rod assumed, the in 
ranged between 3.54 and 4. 34 sq. 
is the paragraph of his Summary which 
The slip of the bars under stress was de- noon states: ‘The studies of relation of joint 
oe. From the results of these tests, , two | te mined by me: ans of a micrometer dial width to bar size did not show cone! 


were exc 
higher th: un had been anticipated : 
extreme stress 

ranged between 532 and 697 Ib. per square 
ine h of area in the five specimens tested, 
while that at which the first observed slip 


ranged from 625 lb. to 775 lb. 


It is interesting to observe that the alti. 
mate pull-out of the specimens cccurred i in 
no instance until the pull on the rods had 
well exceeded the yield point cf the steel - 
(in the neighborhood of 50,600 psi.) and, 


i progressively. The required stress on the 
_ bond amounted to between 1550 and 1842 © 


‘ASTM M BULLETIN’ 


One of the purposes be 


Los Angeles County 
reinforcement 


a 


construction of wall “C’’). The results of 
z the tests showed no appreciable divergence 
in trend, and as a result the data from both 
walls have been combined in the summary ‘ 
= though the behavior of the individual spe. 
and trowel stirred immedi- — _cimens may be identified as between the 
two walls by their designa of 


in Table XI. 


Richart’ Bond Tests Between 


Richart’s e 


), poured into and completely — 


vaying during ¢ on- 


bone tests ere made 
“pulling the steel from embedment in 

masonry assemblies of four bricks. form 


Mr. observed “thi at the 


the steel, the test specimens 


such bars wer ere used 1 in beams or Ww ‘alls in 

which s some form of lateral ties Were: 

used, it seems very likely that a higher 

bond resistance could be developed.” 

is interesting to observe that the 
values he obtained for g-in. bars were 
close to those of the Osborne | tests mail 
some years prev ious. Also of interest 


walls, and cut off in such fash- 

and 3.68 in. in effective 
the basis of the theoretical - 


sq. in. per lineal inch of 3-in. ‘ 


firmiy clamped to the w vall in such a give e results, though w ith 2-in, 
fashion that its | actuating arm rested 


against the lower face of that section of the - 


the under test. 


_ there was a slight increase in bond re re 
sistance as the joint: width was 
creased from to 1 in. This Increase 


and each increase the pressure probaly be i impos 
tained until all evidenced movement at sible to use the minimum joint widths 
this” pressure | had ce: ased ; this total slip 
Ww as then recorded and an additional in- 
erement applied. At the completion of 
the tests the stress on the steel-grout bond — 

per square inch of area embedded required 
to produce movements of 0.0001 (first ol a 
served movement), 0. 0005, 0.0010, 0. 0020, 


used in these small pull- out specimens, 
and a clearance of at least } in. on each 
side of the bar seems desirable, espe- 
cially in vertic al joints, and using brick 
high suction rates.” 
Building codes in 1 Southern California 


require a minimum clearance of } in. 
een brick and any reinforcing steed 


0.0100 in., and the ultimate 
and the results: 


pull- out was computed; 

was true in | both s series of tests. Obvi- Com ONVERSE Tests: N No. | 


“was completed in 1941 at California 
Institute of Technology under the di 
rection of Frederick J. Converse’? for 
Los Angeles Brick Exc hange, no now Brick 
Manufacturers Association of Souther 
Ce alifornia. The report contains type 
written text and charts totaling 110 
; pages covering data on the follow ing sub- 
jects: Mortar and Grout—Strength and 
W orkability; Tension Bond—Mortar 
to Brick; “Tension Bond—Grout to 
Brick; Shearing Strength 


uniform and muce h 
The 


as sub- 


to which the bond w 


computed on the basis of the 
area of 1.18 sq. in. per lineal 
dme ant of 3-in. smooth id 

| 


is E “Bond Tests ‘Between Steel 

Mortar Brick Masonry,” 
Report No. 8. Published by Structural Clay 
Products Institute, Washington, D. C, 
Professor of Civil Engineering, Californis 
Institute of Pasadena, 


be regarded as having occurred 
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Reinforcing and Grout— —Direct until failure occurred. The unit shearing the was out, but in sixteen 
Pull Tests; ‘Bricks; and normal stresses along. the plane of the a cases in the 12-week tests, the ae 


2: joint: were ¢ alculated for the failure load, grout split shortly after the "Gret rapid sli 

Sao me from etd although in general the failure Ww as by had occurred. In the check tests, final 
Fol owing oe _ Year splitting rather than pure shat failure was by splitting the bricks in al 
The calculated shearing stresses, however, caseS.... 
were about three times as great as those 


“Morvan AND 


| Ww obtained in the case of direct punc Discussion: 

shear without normal load, indicating a 
ne iia te of the very similar grad- g. The only places where the laboratory — 
Sand.—In spite o probable angle of friction of at least 4: y P 


be tests may be more favorable than the field 
work are in the certainty of the proportions — 
_ of the mix, the assurance that the grout — 


= 
ing curves, there was considerable differ- 
. ence in the way mortar made with the dif- deg. |The r results are presented in Table 


ted whe i in th 
ferent sands react ed W used in the 


eonstruction of masonry. This BE’ TWEEN EEL — the steel (tha at is, the steel 
appears to be largely due to the sharpness Grout Direct Po LL TEsTs not against the brick and there were 


n order to determine the bond betw een 
reinforcing steel and grout, tests were m 
in which 3?-in . round deformed stee 


sands require more fines to make them 
workable than the smooth grained ‘sands 
‘require. ... In order to determine the 


" the knowledge that the bar was not 
_ disturbed after initial set of the grout, 7 


Pointe in the procedure tendig to give low 
effect of the character of the sand on the 


bond values are: (1) The grout was not 
strength of mortar, a series of tests were 


or angularity of the sands. The sharp 


yaded nor the bar vibrated after the _ 


ands of markedly different grout was poured around the steel. (2) 
angularity. .... There is no significant Preparation of Specimens: The bricks contained no mi oisture pt 
difference in the strength due to the 100 fi t that. received during 15 sec. of immersion 
character of the sand, within the limits of raving per ow wit in water and 24 hr. under wet sacks. (3) 
these tests. shock was Prepared according to the The specimens were cured in the air of the 
method of mixing mortar suggested by laborator during the summer months } 
ocedure for Making Specimens: Committee C-12 in the ASTM. 
Pr hen the humidity was very low. (4) 


The method proposed by by AS.T. M. for October, 1938, and The direction of pull of the steel was in the 
7 Committee C-12 on Mortars for Unit Ma © ously described in this report. Brick and direction of pour of the grout. It has | 
grout were fol- been shown by Carl A. . Me nzel of Port- 
t Results: p. o 
: — i a a 15 sec. and plac ed on a table with their ri bond strength whee the steel is ple in in 


the effec t of in. dimensions vertical and their 4 by 8-in. 
Sa the direction of pouring the grout ma 
two opposing actions must be recognized. round deformed steel bar 18 in. . long was» ‘thewtekio pulled i in a direc ‘tion opposite “4 
_ | The retention of water tends to keep the | - plac ed vertically in the center of the oo 


- gonry, 1938 Report, was followed in mixing 


akin the specimen 
the mortar and making t ‘spec —— 


water-cement ratio high, and therefore re- space between the bricks, its lower end 
yi 7 duces the strength, w hile on the other hand | passing through a hole in the table and a = Cain 
» | the retained water is available for curing Be end extending about 1} in. above 7 
| the specimen over a longer period of time, —_ the top of the bricks. _ The spaces betw —_— 


and thus increases the strength. ad bricks at each end were sealed with a ions V varying with 
_ Inorder to determine the actual strength — stiff mortar, and grout was poured between _ these tests the best mixes were: 
of the grout when it is poured into brick the bricks anid the space was completely 43:0.50, and 1:6:1.0. 


masonry, 36 prisms approximately 1 by 1 filled. No. the oc 2, ~The average bond strengths at rapid 
movement (about 0.002-in. slip) for the 


i. by 2} in. were cut from specimens which ; 
had been broken in shear or tension bond. the. rod. "The specimens were best mixes were from 512 to 953 oll 
asshownin Table XII. 


The results of compressive tests on these covered with wet burl: ap for 24 hr. and al- 
> prisms are given in Table VI. Values 8 Ob- lowed to stand in the air of the laboratory - a A study of the Teasons for the varia~ 
| tained from the 28-day cylinder tests of “until tested. ' Temper: atures varied from tions in bond strength and of im- 
grout before and after the application of 68 F. to 76 F. during curing, , and at times proving it, one or 
mixes and a large number o samples, — 


vacuum suction are also shown in Table ~ humidity was very low. oa a 


_ VI for the sake of comparison. The aver- Six spec imens were made of each grout - ould be of value. oa 


age value for five tests of the iz 3: 0.25 mix mix, Oo e for test at 30 bs three for ae, 
is 2650 pa, with a range from 1270 


range from. 117 "2520 psi. Fer the and for each sand ratio four mixes 
a :6:1 mix, the average of seven. tests is a _ were made with different proportions of Five baiies from each manufacturer were 
a or psi., with a range from 1440 to 1880 ay mn lime putty: 0, 0.15, 0.25, and 0.50 part a selected at random and tested for com- — 


lime putty. For the 1: cement- “sand pressive stre ngth, modulus of rupture, and 

STRENGTH, AND ratio an additional mix as made with 1.0 absorption, using the standard A.S.T.M. 
part lime putty. All proportions were procedure... .. The average compressive 

al Shen Test volume. About four months later addi- strength of bricks from different manufac- 

Shear turers varied from 3000 psi. to 6800 psi., 


tests. ... and there was a similar large difference in 


were made on portions « of a number of spec i- Sinise as the values of the modulus of rupture. — The © 
Pests: bl values of absorption varied from 11 per 


previously tested in di 
direct punch- 
- The spec imens to be tested a siti a6 cent to 14.2 per cent for 24 hr. imm 


ing shear, but w which failed on one side 80 
only, Two bricks with a mortar joint be- the testing machine in such a manner There is no correlation between strength 
_ tween them were placed in a compression = that the stéel _ reinforcing — bar passed and absorption. .... Immersion for 15 

= machine with their diagonally op- through a }-in. hole in a 4 by 4-in. plate. 4 sec. was used as the standard method of | 

_ Way from the ‘corners, to prevent local - In most cases the lugs on the reinfore- to 42 

-cTushing. Load w as applied gradually ing bars sheared out a hole in in the grout 24 hr. imme rsion. . . 

; September AS ™ 


posite ends in a vertical line. Specially | The bearing of the testing machine against moistening the bricks before making ma- — 


‘ratios ‘of cement to 3. 1: the yards of various manufacturers by 


a 


formed seats distributed the load over the the ick and grout w ‘as through this sonry The moisture in the 
bricks for a distance of about 2 in. each plate. . immersion is from 20. 
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Fig. 8.—8 by 14- rick Core and Cutting Cylinder. 
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Fig. ‘Cutting E Prisms. Fi ig. —Left to right: Longitudinal Prim Vertical core Core 
Vertic rou; -In. Beam; ndar ore. 
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was used 
mortar ar 
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Tested in Compression. 


"Specimens: 


proposed by L. (“The Construc- Four beams 13 in. “wide 
tion _of Weather Resistant. Ms asonry of the kwork when used in rein 14 in . deep by 9 ft. long were 


Clay beams, the following tests were made by a union mason at the 
ucts, Inc.). The bricks were im- 

nia Institute of Technology. . . 
on fate only, designed with an excess of steel on 1ology. . 


the quantity of moisture absorbed was “the t tension side, but with no stirrups. had twelve fin round | 
determined for each 1-min. interv ral up to Was expected that the high compressive — bars on a tension side and no other? 
shear stresses within the masonry : 
- first minute was much greater than th: “ - would cause failure in some manner other _ The be: ums were constructed by first | Most bui 
for sucee 1-min. interval. than in the steel itself. ‘building aw ooden form 13 in. wide and 4 the auth 


‘Fig. 13.- 
in. high, i 
| 
| 
i a ‘Bricks forming molds are removed after set and before hardening of the ~~ as. ie 4 Althou, 
q The pate of's sorp ion for all nine makes _ Ceorren 
masonry, 
ately hig 
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Fracture re of 8-in. Grouted ‘Wall ‘Tested Lat- 


in. high, into which a bed of thick Architecture, which includes all 
mas poured to a depth of about 1} in. school buildings, be to a : 
The first layer of six bars was placed on the | ertain degree of ateral free. 
grout and worked into it. Another in, 
of grout was poured over the bars, and the © 
second layer of six bars was placed. Grout 
was then poured to the top of the form. 
The top grout had more the consistency of . 
mortar than of grout. The upper part of 7 “nia, ee infrequently for other ‘buildings, ; 

} the beam was constructed i in three courses, = ympressive tests ‘to be made on 
using mortar in the bed and end joints, _ S-in. diameter cores cut from the walls 
and grouting the center joint after each — after the the cores have cured for 28 _— 
course was laid... The beams were kept — See Figs. 7 and 8. re ‘They are tested and 
‘moist by sprinkling for two 8, a — corrected as previ jously described. 
then covered with a wooden roo unti 
- The presen present state law!4 | (now ‘under- 
rev ision) contains the followi ing: 


_ 403. ayaa Mortar and grout specimens. 
——_—e stored in moist air and tested 
at the age of 28 days, 
ing requirements: 
1. Tensile Birengih. The ‘tensile 


strength for briquets one (1) in. square in 


~All of the beams except No. 4 failed in 4 
horizontal shear along the top of the grout am 
mass enclosing the steel, at the point of 


e 

| contact with the first course of brick. No. x 
4 failed in horizontal shear through 


grout along the top of the reinforcing steel. 
Table XIV shows the calculated shear-_ 
ing stress at failure and the corresponding a 
| compressive stress in the top of the beam. 
Sinee the failure was in shear, the com- 
pressive stress does not represent the ul- «Fig. 15. of 8-in. Grouted Wall 
timate for the beam. In these calcula- 
tions the gout on the tension side was as- _ obtain in fiel 1 construction w ork. oy ign 4 
sumed to have cracked up to the bottom of > 
| the lower course of brick. It is apparent 
that both mortar and brick are important " 
in determining the resulting strength of 


grout enc reinforcement 
these beams was poured into wood 
forms. In field work the grout is en- 
© The shearing:streeses at fail- tirely ence sased in brickwork which re- 
| ure for both of the beams made with brick duces its water-cement ratio and subse- 
B were higher than those where brick E aids in in its curing. The shrink- 
was used. Both beams using 1:3:0. = age of the g grout. in the case of these 


mortar and grout were stronger than those be: ams may expli ain - reason for the 


] with the same kind of brick but v with 1 he 
mortar and grout. ‘bell k of. the v values 
Es Although the compressive ‘stresses de obtained with type A viesekar and with | 
veloped in the brickwork at maximum load — type. B mortar in the beam tests is note — 
do not give the ultimate strength of the = worthy. 


masonry, the values indicate that moder- 
ately high stresses were safely withstood, Figures 7 7 to 16 6 illustrate the types of - 


| “pecially in beam No. 2 testing and the ty] pes of failures as pre- 
> sented in the foregoing ™ 


—_— —Detail bene Fracture Shown in Fig. 15. 


— 


| The maximum shear values shown by hires, 
‘these beam tests were from 250 to 600 ‘Test SpeciMeNs FROM THE Frew 
pet cent greater than the allowable The California State Law? re, ‘requires res all 
State of of California, California Administrative 


the author’s opinion that greater values" ues Title 21, Publie Works. Fig. 
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TESTS OF R.G.B. M. BE AMS. 


a 7 | Beam No. 1 7 Beam No. 2| Beam No. 3 Beam No. 4 
Mortar | A Mortar | B Mortar B Mortar 


tained with concrete of equal 
5. W hile data ‘ies from tests of 

cores -and masonry assembly prisms jp. 
dicate a higher resistance to shear than 


= 
out wel 


Modulus of elasticity, psi... . a 268 000 1 365 000 =| 1 800 000 1 500 000 nize d that further research and testing 
Mix (cement: ssand:lime).............| 0. 0.50 | 4 of. ‘full-sized R.G.B.M. members 
Kind of brick wi needed to reflect the values of shear, 
odulus of rupture of brick, psi...... Me 0 907 1 150 
Compressive strengtl h, 6 i 3 340 6 shear & measure of dis gonal tension, 
Absorption, 24 hr., per cent... ... 10.6 and tension- in-flexure which exist jg 
Moisture content, as laid, per cent. 10.3 | ‘3.8 
ction shall be not less than one hundred making the “two- bat’”’ specimens is not 6. Bei a precedii 
‘fifty (150) "psi. for ement disclosed. We are experimenting with jec icany im- tests W WwW 
and not less than three hundred (300) psi. “such a iol edure applying a light load measurable changes in volume after tion of 
forcement mortar, hardening, the codes permit two thirds stated 
of three bricks laid dry immediately sta 
Compressive The tt of the required ‘reinforcement in RG- to 
» y r - 
pressive strength for cylinders two (2) in. after : ent van — ry ( iy a _B.M. to be used in one direction with the tension. 
in diameter by four (4) in. high shall be ing. g. 41n order to be evaluated for code a other one third in the other direction tension 
not less than nine hundred (900) psi. for. - or specifics ition requirements, probably concentrated : at the ends or tops “a - tensi r 
lime-cement — mortar, not less than one a ratio, “ Assemblage Strength to Mortar bottoms of walls and panels, and this | culate 
thousand five hundred (1500) ; psi. for « ce Strength” s as given by Mr. Staley may sim lifies construetion at and ‘inspection, _ | _ Inad 
ment mortar. The compressive strength be est: ablished. It is logical to assume ; mP U ; handlin 
of test prisms of grout made in brick molds th that the results of tests on such jobs cr sing t 1e same ‘mortar and grout, purpose 
less than three and one half by three semblage s specimens made under ‘the compressive s strengtl h of cores varies the effe 
and one half by six and one half (33 by 34 i with» the compressive strength of the the diff 
conditions would, in fact, closely repre- 
by 64) in. in size shall be not less than fif- bricks used, although the ratio does not k 
A sent the values to be “expec ‘ted the work it 
teen hundred (1500) psi. The brick shall appear constant, | especially for high- were ft 
be broken away from the prism after the structure - strength brick. Data are needed toen- | gr 
grout has taken set but before: _ In making field specimens for tension gaa vor to set a ratio between the axisl | work ii 
hardened. te sts of mortar, are experimenting ‘strength of grouted masonry and ¢ 
use of thin blotting p paper facili-- with the procedure of ‘spreading mortar strength. 
tates the removal of the bricks from the in. thick on sev eral damp bricks as & Great stress shor ld d | 
“prisms. Grout joints” average used in the job, then allowing the mor- 
the need for data dev ‘eloped from tests attemp 


on grouted masonry specimens puc 
Ww hich closely represent actual ccustrue- ‘The 
tion factors of laying, grouting, loading, q were té 


long-time curing so that | these 


about 14 in. thickness between two tar to remain on them for periods of 
brick w rythes, thus between four bricks | ~ minutes, then removing the mortar and 

as a prism ‘mold the amount of suction pressing it into the briquet molds using | 
area is presumed to be about the same thumb pressure. Weare also trying this 
as in practice. The test results on procedure for making the 2 by: 4-in. cyl- 
grout p prisms made in the field are -wollor inders r specimens for the | compression tes t. 
ably good, averaging at least 2500 pe The results of our tests on the field-— 


7 twee een 
poor w 


WwW working stresses may be more soundly 


determined. 


a 9 The need is stressed for early de 


at 28 days. made specimens described above are f hods for Table: 

The test results on specimens notyetavailable. ve opment of standard methods for 

making mort wr, grout, and small types 


made i in the field generally Be to ‘meet It is sincerely hoped that some aitine 


> ( N Ss 
the requirements, although the simple standard method of making field ecimens the to ic used wi 
tests pass. This is leading to the study specimens ns of mortar will be formulated 25 © The problems” 
ofa method of making such field test in the near future wherein the test re- comp due to vari 
specimens w which, again in the words of sults can be depended upon to cement ratios 0 
ard R. Staley, “More truly repre- values existing inthe masonry. which and to abit couplet 
sent the values of ulti- same asticities an or cabilities up wit 
“mate application.” under the trow owel, the pla 
‘Summary anp CoMMENTS 


(10, The age at of testing speci days, a 
strength: of mortar joints in masonry is 1. The design construction of 


‘mens of masonry assemblies in which 
lime or other ater-retaining admix- | exhibit 
tures are used appears to be of impor | accord 
tance in evaluating strength of masonry | ing thi 


brick for the hydration of the cement; f'm. W ‘hile 28 days is : less values 


a also, excepting vertical joints In composition, reinforced grout cepted age age for testing | cone. te, it ap 


the top courses of masonry, by | some be: am “masonry and reinforced concrete pears in many uses that greater age of 
pressure exerted by the masonry above. differ principally in their coarse aggre- -masonry assembly ‘specimens develop the au 
‘The strength of the horizontal joints is gates; brick instead of gravel or -erushed Bean ably g greater strength. Perhaps - cannot 
of first importance in masonry subjected rock. a standard minimum of 60 for such ably 
to forces inducing tensile and shearing Grouting of assemblies would be more indicative o which 
stresses, sures complete embédment of reinforce- actus al stret gth. rate 
_ The work “a Mr. Staley in comparing ments and solid filling of all interior 7 -. In an attempt to solve at least be: strengt 
assemblage strength with mortar (cube) _joints or spaces where vertical joints are | in part some of the problems posed 7 ~ such b 


herein, the Brick Manufacturers Asso 


which reduces the water-cement r tio; established in Southern California from 
by the moisture available in the both technical and actual use 


affected by the suction of the brick a reinforced grouted brick masonry arew ell 


strength may well form the basis for not less than in. in thickness. 


making field specimens for testing the Test data indi cate that the ciation of Southern California is now compre 
compressive strength of mortar. Inhis strength bond between steel and sponsoring an extensive program of te ing the 
discussion the exact procedure used grout is at least as high as that. ‘search | and tests involving about 60 tensile 
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ed grout beam masonry sion! and also tension in flexure ; ete, 


obtained from this 

vance the technical know of rein- 

for ced | grouted brick masonry. 


specimens as: _ beams with and wih using four types « of bricks and four ty] pes 
out web reinforcement for shear; of mortars. We are hoping that 


‘DISCUS SSIC ION 


‘Mr. Ketcu (author) .— —Subsequent to usingsay a five-brick high specimen tested What is very obvious from this paper > 
seh 


the preparation of this paper the author _ for modulus of rupture. | ee oe 4 is that while ‘brick masonry is an old - 

scheduled tests on eight reinforced Mr. —This pa- form of construction, it has been neg- 
grout brick ; masonry bes ams approxi- per points to the need for a freshness of lected as far as a scientific approach i is 
| mately 8 by 16 by 80 in. as pilot tests _ approach | to the problem of reinforced — 4 concerned. Mr. — Kelch has indicated | 
preceding larger program. These masonry. believe that we lean too that reinforced -grouted brick masonry 
tests were conducted under the direc-_ closely on reinforced cone crete. may be a solution to the problem of de- 
tion of Frederick Converse, who particularly interested supple- signing masonry structures economically 
stated in his report that all of the fai fail- = 


ures took as result of diagonal TABLE XV OF MORTAR AN REINFORCED ( GROUTED BRICK M MASONRY 

= 

shearing stress has been cal- 

periecting & methn | PL | Std | FC PL Std | FC | PL | Std | FC 


handling and testing t the ‘specimens, the 
tw of the beam tests was to observe 


i80 | 105 | 315) 218 | 181 210) 130) 340) 205) 

‘ the effects of the three mortars used, and ‘187 160 | 245 | 1 192 360 237 190 364 317° 33 
the difference in values obtained for good 184 133 | 335 | 236 | 187_| 328 | 227 | 162 | 352 | 304 | 216 
| work in which all bed and head joints _ Compression Tests on Mortar (2 by 4-in. Cylinders), psi. 4 
full 3 in. thick and solidly filled 71200 | 810) 6 “610 2230 | 1630] 970) 1570 | 1490 | 115 2020 
i 1370 | 1010 | 640 | 2380 | 1640 -zo10 | 1870 | 1900 | 1170 2210 . 
grout joint puddl. ed, and for poor 1285 | 910 | 625 | 2305 | 1635 | 990] 1720 | 1495 | 1160 | 2730 | 2115 


FLexurE Tests on Eraut Retnrorcep Grovutep Brick Masonry Beams (Ustna Asove Mortars) 


| work in which bed joints were deeply 
- Loaded at center of span of 52 inches. - Over-all length of beams, 80 inches. Beams were 2-bricks, 


furrowed and i head joints were: “merely 


sre plus 1}4-in. grout joint in width, and 5 bricks in height, reinforced with six’/s-in. deformed 2in. above 
attempt made to fill them with mortar Stress at First Crack, psi. Shear Stress at Failure, 
taken during the | construction of 115 139 168° 178 154 158 
these beams. The small difference be- 


tween the values for good work and 


= | Standard Mortar Mix: 1 part cement, 4 part lime putty, 314 parts unwashed plaster sand. _ 
poor work i 1S noteworthy. The results “Std’’ means standard mix using cement. 
Shite d ii ti means fire clay substituted for lime putty. 
are exhibited in 1e -accomp: any ing aan PL" means mortar mix was 1 part plastic cement (a modified portland coment), 334 parts sand. oat 
Table Fi igures 17 and 18 show the ‘‘Wet’’ means mortar was placed in molds directly from the mortar board. 


__ “Dried’’ means mortar was dried by being spread }4 in. thick on flat sides of damp bricks f for five minutes 
types of failures by diagonal tension. before placedinmolds. ade. sale; 


J wl avs Beams were cured in open air for 65 days. 
TABLE —C _cOMPRE SSIVE STRENGTHS 


- much higher than the others i is rather Eee 


mentary materia! “supplied by Mr. AT 28 DAYS OF MORTAR AND. BRI 
-Kelch. I ‘notice some odd variations OUPLETS, PSI. 

| type material als afew betw een plastic and standard cement (F. J 4 

“coup ets of two half-bricks were jnortars . It brings up the question of 


up with the fireclay and with what ‘plastic cement” mean? I 


cement mortars, ¢ cured for 2 also notice that poor work had an appar- Cement: 
ays, and tested in co mpression, ent higher strength than good work at and Grout 


The results shown in Table XVI the fiset crack. ~The results of the final 
exhibit an expected i increase in strength + group of tests should be very “helpful i in. 

according to the e methods used i in -mak- future designing, 

ing the specimens. Only” the bottom “Mr. Grorce Sounar. 2—Mr. Kelch, 

7 values would meet the code require- in this paper, has discussed a subject i in 

ments 500 psi. (ty pe A) ‘mortar. which a good many e ngineers, archi- 

_ ~ Since “ standard sand” ” is recognize 1, tects, and the industry in this part of ie area 
the author poses the “question: “Ww hy West are interested but in many cases 

' ‘cannot we find a “standard brick”’ k”  prob- | skeptical | because they feel they do not 

ably made by the dry “press process have enough basic scientific information. 

. which would have an ideal amount and —_ think that he has done a good job of 
rate of absorption, of compressive collecting the information that i is tech- 


| 
eylinders.. . 
2 by 4-in. 
de Dried 116 


new methods for control of 

this type of masonry construction. 

>, One of the several factors that has de- 

terred the scientific development of this % 


strength, of surface texture? With nically applicable to reinforced of construction is that the craft 
such bricks, we grouted brick masonry as it is known tradition is very strong in n masonry con- 
velop standard methods of tests for the here on the Pacific Coast. need for scientific 


the two- brick method, and also the intosh, Los Angeles, Calif, the engineers 
Manager, Clay Brick Manufacturers of 
Northern C California, San Francisco, Calif. stimulate 


> = 
compressive strength of mortar by us- Consulting Engineer, 18 great. 
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‘Fig. 17. —Types of Failures by Fig. 18. —tTypes of Failures by Diagonal 
As Mr. Mackintosh previously men- __ when laid with mortar of mason’s con- would think of © values obtainable in , papers 
tioned, there is considerable need for a — = . With a given brick, bond | “horizontal shear if the brick were cored, a o 
s0-¢ alled fresh | approach to the e study 0 of strength increases with mortar flow and T think if | the cores in the brick we were ation , 
-~ this type of. construction. In part, a with a given mortar, smooth surface small so that the mortar would key into applied 
concur with this statement. brick, that is brick on which the “die them that they would materially in | 
Mr. Harry C. Plummer. or sev- skin’ has not been broken, seem to give reas the shear value of t of the masonry thr 
eal years the Structural Clay Products lower. bond strengths ‘than shrek on bo oth horizontally and diagon agen, ally 
ee has sponsored tests of rein- ‘hich the die skin has bean brokenorre- = -\fr. PLUMMER. —My guess would be phase, ( 
_ pm masonry structures. > The data = moved. How ever, data on the effect of | that there would be very little difference cooling 
obtained to date indicate that the bond, brick texture on bond are limited. b> . betw een the solid | brick and the cored | electric 
both between m mortar rand brick and be- It has been the or opini on of the Strue- brie k. i is only a guess. method 
een mortar and steel, a very reritical tural Clay Products Research Board (an CHarmman J. W. W veloped 
in determining the e of advisory committee industry) Virginia Poly technic Institute we tooks minatic 
the structure e to failure by diagonal 1 ten- that, until the principal factors affecting — particular make of brick, and keeping | are sat 
ag sion. Asa result, the Institute has con- bond in reinforced masonry struc tures — the s saturation coefficient the | same, the investig 
ducted research to the iapor- are understood and controlled, it would mortar flow, and so forth, we no eability 
tant factors affecting bond. These ap- be difficult to specify construction tech- significant difference between those with | ‘Specific 
pear to be the rate of absorption of the niques which might be expected to give core and those without. “essary 
; & brick when laid, the surface texture of reproducible results or could be applied | his ow 
he bri k, d h fl f h Now, ‘just on the crossed 
the brick, and the flow of the mortar. brick having a wide range of proper- selectin 
In eorption rick specimens in tension test. ‘This, 
In general, brick hav ing absorption ties. For this reason we are still dey ot- b Itogether different co 
f tely 20 g. (0.7 02.) of cour: e, may be altogether different 
rates of approximately 20 ing a large part of our program the other deemed 
min. give highest bond strengths study of bond. 
Director, Technology, Strue- Mr. N. W. Ketcu (author). = _ 4 Professor of Engineering, Engines | The 


ng Experiment Station, Virginia an 
like to ask those present what they te, Blacksburg, therma 


is, tural Clay Products Institute, W ashington, 


of Engineers Forecast 
question of w the 


processes and services which create needs — This is a vel ry informative book | on fire 
for new kinds of engineers and technicians; | protection. art 1 gives much factual 


and the growing tendency of employers data and diseussion on the many factors metric 
| of ars | dis- recruit men with engineering training enter into fire hazards. Included ar factor 
— wit jobs which have not in the past been ‘such important topics as cla assificatior of therma 
cussed. information and, unfor- q 

sidered engineering jobs, but for which ; an buildings by types of construction, height | insulat 
tunately, some misinformation has been diet d d fi tance 4 
blished. engineering packground is becoming more —_and_area restrictions, and fire resis eter ac 
H A and use ful. From 1954 to 1965 or re atings mi ateris als and constructions peratu: 
In an article by Henry H Armsby, As- later the will develop ‘a serious shortage based on the standard A.S.T.M. * test enthay 
“sociate Chief for Engineering Education, of engineers, unless the ratio of freshmen method E119, under 
Office of Education, published in Higher engineers to high school graduates isin- The second part of this book The in 
ducation, the facts and figures are ¢ are-— ened. the 1950 building classification and fie | review. 
fully analyzed. It is possible that the Korean situation regulations. These suggested | and 
‘he article emphasizes the fact that lend even greater significance to Mr. . regulations reflect a -eareful study of pro 
engineering is a growing and camber of Armsby’s an: alysis ¢ and and re regulations | of many nation) 
profession. Not only the total number of organizations concerned with fire protec- Subeom: 
engineers, but also the ratio of engineers Fire Protec ction “Throws Modern “tion, as well as building codes of many 
to total al employment, been steadily Building Codes “cities. the 
rising ever since employ ment st This book has been published 
have been assembled. SECOND edition has now auspices of the American Iron and Stee! 
The writer also points out “the continu- pu blished of “Fire Protec ‘tion Inst., 350 Fifth Ave., New York 1, N. tion, Ne 
“ally increasing need for engineering and Through Modern Building Codes’ pre- and | further information concerning 
research in industry and Government; the pared by B. L. W ood, Consulting Engineer -ete., ean be obtained by writing to_the Piping « 
tendency for ‘engineers to “develop new for American ron m and Steel Institute. Parag 
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Insulati ting Materials’ 


“rst 
thi xe ind | ndent co perating: labora 
This paper describes an apparatus and a test method, under consideration - tories* have e conducted round- robin | tests 
for standardization, for the determination of specific heats of thermal insu- J in order to ) explore : a simple yet accurate — 
3 


lating materials which incorporate s a technique of extrapolation for instan- method for measuring specific heats = ea 
taneous heat exchange in the “‘method of mixtures.’’ Test data from three thermal insulating materials. The basis 

operating laboratories on similar measurements of the same material are a) ~ of these tests has been an unpublished 
presented and compared to the true value as determined by the N: technical paper, “A Proposed Tentative 


‘summary of potential deviations due to individual techniques in an attemy Specific cf 


—— consideration of heat capacity a tion by Max Jk This s suggestion i in- 
Lat recent technical mores satisfactory reduction of insulation the technique of graphical extra-_ 
papers dealt with the measure- ean often be made.” “Hill: and Bell* polation which i is employed in this test 
ment of specific hes ats and with appli- have also considered this problem by de-_ _ purposes of simplicity and ace uracy 
jie of new calorimetric techniques scribing a modification of Wilkes’ and in preference to calculation of the in- 
applied to measurements . The Wood’s calorimeter in a recent paper. /Stantaneous v value of heat excl ‘hau ange nor- 


methods: of measurement described fall 


The need of a standard method for this ma liv employ: ed. 
energy with or ‘without ‘change of 


phase, (2) differential rates of heating or — 
cooling due to thermal leakage, and ( (3) 
methods. Many investigators have oe 
veloped methods for specific heat deter- 
mminations on particular materials which 
are satisf factory, but this leaves” other 
_ investigators in doubt as to the appli-. 
st eability of a giv en test method to their 


= specific problem. _ Thus i it becomes nec- 7 
— essary for each investigator to design 


“selecting integral parts of other r tests” 


and combining these to make a test 
~ deemed: by him to be the best | solution 


for his particular ir problem. 
The need for specific heat data for” 
thermal insulation ma terials is impor- 
tant in unsteady st: ate conditions 
cause the thermal diffusivity (the the 
mal conductivity divided by the volu- 
metric specific heat) is the controlling 
_ factor in heating or cooling time if the | 
thermal: conductivity and thie ‘kness of 
insulation are consts ant. This param- 
eter actually defines the rate 
perature progression through al material 


hotog ay h of pical est paratus. 


eviewed in a tech nical pt per by W ilkes. ineasurement is self-ev ident, if me Each cooperating laboratory has con- 
ducted tests on 1 samples of the same ma- 


terial after calibration of their indi- es 


and W ood? in which they state. that | uniform standard for “procurement of 
vidual calorimetric interprets ation of the 


} This test method is under consideration by __ important factor, because no knowledge 
initial specifications. A description of 
these tests and the results are presented o 


Subcommittee T-V1I on Special Thermal Proper- 


ties, Committee C-16 on Thermal exists of the correlation betwe een the 

The cooperating laboratories wer re: o. 1) 


United States Testing Company, Inc., Hoboken 
N. J.; (No. 2) Departmert:of Mechanical Engi- — 
ee, University of Kentucky, Lexington, 
Ky.; 0. 3) Department of Physiological 

search, John B. Pierce Foundation, New Haven, 


Insulating Materials. This paper is presented | 
aim of eliciting comments and criticism existing different methods of 


communications should be addressed — the specific heats of insulation m waterials 
to the Subcommittee Chairman, 
* Research Physicist, John B. Pierce Founda- 
tion, New Haven, Conn. 
3G. 
H B. Wilkes and C. O. Wood, ‘The Specific 
Heat of Thermal Insulating Materials,’ Heating H. Hill and R. M. Bell, ‘‘A Versatile Calorim- 
and Air Conditioning, Am, Soc. Heating for Specific Heat Determinations,’’ ASTM 
vent June, 1942, pp. 370-374. _Butuetrn, No. 151, March, 1948, SS (TP 96). 


or their reproducibility. Ww 


In conjunction with ‘this problem 


mber 19500 ASTM BULLETIN 207) 79 


| APr 
— 
— 
— 
| 


analyzed in in an attempt to 
find the simplest test apparatus with a 


retention of a degree of accuracy that change 


_ will be acceptable for a standard test for 


_ procurement © of thermal insulating m ma-— 


“terials, 
- 
os 


= me this was 


- selected for simplicity, flexibility, low = ific heat standard, into the bath in the 


cost, and because e the ec constituent parts — 
are e reasonably co common in research labo- 
ratories. — Figure 1 is a photograph of 


these parts in their respective t test posi- ties standard. — By use of this technique — 


tions. 4 The integral y parts include a dif- 
ferential thermometer, a Dew ar flask, Ad 
Stirrer, he: heating oven, and capsule. 


necessary to use a ‘container for the test. 
: specimen to prevent the possibility of 
_ heats of reaction and of wetting be- 
tween ‘specimens ‘and the liquid: bath. 
Accessory equipment includes a thermo- 
couple and potentiomete r for measure-_ 
ment of the capsule and specimen tem- 
pert, a standard thermometer for 
calibration of the thermocouple and 
- differential thermometer, a variac for 
regulation of the ‘oven current, and a 

stop watch, If desired, “eateh” 
screen may be used in the Dewar flask 
to prevent brea akage by the capsule and 


for central suspension of the c capsule temperature of the order of 100 C. 


the fla ask during test. 


 Allof the parts shown in Fig. 1 may be 


purchased with the exception of 
hes ating oven 
is ere e constructed from easily obtainable — 
materials. The oven consists of ap-— 
-_-proximately 70 equispaced turns of Ni- 


chrome V ribbon, in. by No. 26gage, 


ow ound about a 10-in. length of 2-in. 

opper pipe which is insulated from 

heater element by asbestos paper. The 
unit is then lagged with a standard 85 
per r cent n ‘magnesia. pipe covering. “he The 
oven has a separable sliding top with 
slit notches at the interf: ace of the halv es 


for admission of the thermocouple ¥ wires 


‘and the suspension wires of the capsule. — 


The bottom is closed during heating by 

_a friction fitted cover. _ The entire oven 
assembly is mounted so that it may be 

swung over the calorimeter quickly. 


The capsules used hollow brass. 
ey linders approximately Lin. in diam-— 


eter by 31 in. long, closed at one end. ad 


or soldered to the pew to 

produce a 
corporates a thermocouple well which 
protrudes into the capsule and permits 
‘measurement of temperatures of the 
materials within the capsule. The en- 
tire capsule is suspended centrally in the 


q 


by a harness and very fine  suspen- 


wire. During tests this wire is cut 
a and the capsule and harness permitted 
i es, Se to fall into the bath in the Dewar flask, 

the: remaining in 1 the en. 


80 


and the capsule. These — 


ture, deg.Ce 


fit. T he cap 


— 
CALIBRATION AND Test ProcepURE tents: of the Dewar flask must be kept 
The mechanism of this test is an ex- for all cali, 
thermal energy without tion. The liquid bath is admitted at 
‘change of phase, more commonly ie few degrees above or below the desi 
bath temperature, depending Upon 


ferred to as the method of mixtures.” 
calibration and test procedure are She 
above or below room temperature. If the 


cal that cali- 
‘identic al with the exception that ca temperature of ‘the heated 


bration ¢ consists of dropping the capsule, : 
first empty and then filled with a 150 C . the water should be 
placed with some liquid of known spe 


cific heat and of higher boiling point, 
The differential thermometer and stirrer 
are then set into predetermined posi- 
tions (constant for every run) and the 


the specific heat of the capsule and stirrer After a few 
= “minutes a constant thermal exchang 


“water equiv: alent of the Dewar flask are ll exis st between the calorimeter 
terminec d. Capsule transit time, radi- Besarss a 
de the en env 1vironment, and the test is ‘started, 


‘ation losses therein, and bath evapora- tend ager i 
tion are maintained constant by strict. e test actually consists of recording 
the temperature of the bath (read on the 


routine and are. ‘ine luded_ in the water 
differential thermometer) for an initial 
equiv: alent calibration. ‘period of 9 imin at 1-min. intervals, 


_ The test is conducted as follows: The 
‘specimen is packed into the thin-shelled 
capsule and the cap screwed or ‘soldered 
on with a watertight fit. The capsule 
is weighed before and after this step, the 
‘diffe erence | in mass being th the “mass of the 

specimen, due account being taken of 

_ solder, if used. The capsule is then sus- 
_ pended centrally in the oven by a very 
fine wire and heated to an pt al 


Dews ar flask, w hile for actual tests the 
‘material whose specific heat is to be 
_ measured is substituted for the specific — 


is but the “capsule is 
dropped from the oven into the bath 
With a minimum of § . Recording 


enth minute e and. at 1-min, 
intervals until the calorimeter and en- 
vironment have been in constant ther- 
mal exchange for 10 min. (usually 
through the twenty-fifth minute). The 
_ thermal exchange which takes place in 
tenth minute | considered ins tan- 


taneous and is expressed mathematically 
ast” 


(MC. + T 
(MuCw + 1) | 


a 

ture the and con- mass of spe tus g., 

Cs = mean specific ‘heat of specimen 


between the of and 


mass of capsule i in g 
7 C= mean specific heat of capsule be- 


dT. 
% tween the limits of an Ty 


mE | 


above the temperature of the liquid bath - 
in the Dewar flask. | The hes ating time | 
required is dependent upon the proper- 
ties of the specimen and usu ally ‘requires 
3 to 5 hr., in order to. reach thermal 
(It is desir able to h: ive 
the apparatus in a room of low tempera- ieee : 


is 5 150 C) is 
into the Dewar flask to a ‘definite depth 7 
level. The depth level of liquid | con- 


ladies Heat 


Capsule: Tobin Bronze 
Moss:56.209. 
|. Specific Heat, 0.0935 


~Mass:13.78g. 
Heat:0.173 


nt. 


2 


pera 


Bath: Water 
Mass: 9979. 
310, Specific Heat: 1.00453 - 
©. 


33. 


£ 


Capsule 
‘Dropped 


min. 


2 of Graphical Extrapolation of Data. 
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synthet 
4 Ave 
into wa 
tions, u 
because 
Rec 
table 
Ade 
specific 


j TABLE 
{ 
| 
| No. 
tures. 
a All 
Dev 
| ¢ Ave 
then 
| tion a 
dropp 
q 
q 
"Sept 


—ME \SUREMENT OF sP EC [FIC HE. AT OF INSU LATING M: ATE RIALS; ROUND-ROBIN TRIALS QF PROPOSED TEST METHOD. a, 


Specimen, quivalent,  Materis al Specific 
ea r g. Specimen, 20, eal. per g. 
deg. Cent. Tr — Tn | Tm — Te | perdeg. Cent.) 


— 


19. 1390 
19. 1000, 
.7399 


.7399 
. 7399 


bobo to bo to tote 


=> 


90 G0 


oo 


59 


Tobin 56.20 93 .87 
13 33.66 0.0935 (msd.) 20 ‘6 


56. 


unsen Ice Calorimeter 3 Teasurement penta 


-@ Method proposed by Prof. E. B. Penrod, University of Kentucky, bs ae on suggestion by Max Jakob; this is a simplified form of the classic Method of Mix-— 
tures. Its standardization is under jurisdiction of Subcommittee T-VII, A.S.T.M. Committee C-16.0 

6 All specimens tested were et material furnished from a single pe (Owens-Corning Fiberglas Corporation), selected according to standard methods cal 


Average of four determinations, us sin a 233. 087- heated pecimen of u (99.9 yer cent pure int ac tion st ) 
_ J “Rounded-up”’ value from average figure of 79.3 obtained by. two calibration runs (79. 2 ona 81.2) using electrical heat-input method, ond one run (77.5) using 
synthet ic aluminum oxide cp standard as furnished by the Bureau of Standards. This Al»O; has a cp value guaranteed toone part in 10,000. 
 "@ Average of three determinations, using a 13.5-g. heated specimen of AizOs (Bureau of Standards) in test capsule (ce previously measured at 0.0935) dropped — ie 
into water bath of test apparatus. These three determinations gave E’s equal to 40.12, 38.56, and 22.21 ¢. E previously measured by three other determina- = 
tions, using just the heated empty capsule (C¢- calculated at 0.092), gave values of 41.48, 22.15, and 45.12, or 36.25 g. average, and was discarded as unreliable 
— because of probable error in calculated Ce. Final Ce value (0.0935) of capsule was calculated by simultaneous solution of two equ ations averaging results s by the — 
and empty-capsule method with E and C. treated as variables; E from this calculation was 36.55 Git. 
4 h Recorded weight of bare capsule 52.0916 in runs 1-4 and 6-10, inclusive, 52.0914 in run 5, and 59.3868 inrun1l. Difference between reves RR and those > 
in table represents weights of cut wire bales, 
Add 0.26 g. to values of capsule weight to allow for weight wire harness. Also, add in calculating Ce, weight of rubber at 0.59 


specific heat = 0.42. “are 

temperature of ¢ ‘and con- TABLE ATIV E SIGNIF 


Tm = temperature of mixture extra~ “quation of Test: y 


Mc. 


polated back tot = 10 min. 
= temps srature of bath liquid be- | we | Per Cent Change of C, for Lab joratory 


fore capsule is dropped a Quantity 
mass of water other bath + per cent 


= Cy = mean specific hea it of same be- 2 0.01C, 
l= water equivalent of Dewar flask Me... £10.06 
and associated factors. 


has the advantage of -volu- of a calorim eter of ate 
‘The temperatures of the bath a 


plotted d tt metric displacements { for calorimetry 
m yy extrapolation 


minMie.2. The kn cogs cision or r stability of value. « The end low heat capacity by laboratory No. 3. 
th n Fig. 2. The known quantities are alloy 17S-T4 spheres are an excel- Labor itory No. “1 also used a capsule 
tion subtituted into the above lent secondary. standard” for s specific. twice the mass of those used by the other 

heat computed. better than copper by virtue of laboratories. Each laboratory used a 

7 solving the resulting ec pa oe _ The data from the three cooper: rating true values by 11.5 , and 9 per cent, re- 

author has ths math tic laboratories are shown in Table I, spectively, the true values having a 

sapphire nd the determinations of the specific heat viation of 4 per cent. However, the 
by pin, een. ‘alloy 178 “of Fiberglas TWF-2. Also shown is a mean of the reported values deviated 

‘hie “fourth laboratory report (National Bu- from the true value by only 1 per cent. 

confirmed reau of Standards) which may be used This d de: emonstrates that the test method 
= of this alloy.’ This “substitution a reference for the true value. — This” under consideration is is Potentially aceu- 
_.*D. C. Ginhings and R. J. Corruccini, “En- ice calorimeter with reputed a accuracy of The data submitted by t the three « co 

Heat and Entropy of Aluininum part in 10,000. The principal modi- operating laboratories have been 
Bureau Vol. No. Tune fication in the proposed test made by ly zed to the extent that each variable of 
Ball Co., Hert the three laboratories consists of use of athe basic test equation was varied a 
2500-ml. calorimeter of relatively high 7 given ‘amount or per cent and the per ; 
heat capacity | by No. 1, use change in C ‘ulated. The vari- 
LETI 


A 


| 
"TABLE 
ia 
1 2 52.2846 | 102.17 0.370 0.1835 |, 
W 2 52.2509 | 110.22 0.404 0.1845 TS 
...... (| ‘6 735 2 (eale.) 2.2707 | 95 | 0.845. 0.1809 0.19 * 0.01. 
8 | [7399 | 2 252.2781 | 99.21 0.371 0.1921 |) 
{| 9 | E7309 | 2 52/3041 | 90.257 0.322 01857 — 
— 
| 
> 
in 
rhe 
| — 
d 
— 
id 
— 
a 
50 


“tions that : are not common to > the Megs. 
_ ‘urements. _ As shown by the Correlation 
of the mean value reported by the eo. 


was the standpoint of a a giv en test sample will render allm meas- 

its feasibility and its weight in producing ied urements more critical, particularly the 
an error trend. For simplicity, a single Iti is also seen that C, is the most ‘the 
test was selected at random from the _ critical variable and therefore deserves _ operating laboratories to the value te 
data of each laboratory. . These test the consideration of measurement rather ported by the National Bureau of Stang. 
runs were Nos. 1, 7, and 3, for labora- than calculation . Temperature meas- the test is potentially accurate, 


tories No. 1, No. '2, and No. 3,° respec- urement or determination errors produce has a great advantage i in its simplicity 
tively. appreciable errors, particularly in ease of standardization, and 

The data of this analysis are shown which is an extrapolated value. The quires now additional round-robin test. 

Table II in the order that they are most water equivalent variance y ields rela- ing” in cooperating _ laboratories ‘in 4 

likely to occur in normal laboratory tively smaller deviations as its value de- modified f form. 

practice. Several distinct trends of de- creases with respect to M,, and errors in 

viation may ‘noted: First, “mass _ its determination are not overly impor-_ 

"measurements need little consideration breed in selection of a suitable calorim- 

from the standpoint of refined measure- 


ment, but accuracy of the test does de-- ‘This po analysis s possibly may 


— 


he author pleasure i in acknowl. 
edging the assistance of G. M. Rapp, 
Chairman of Subcommittee T- VII on 


eter. 


pend upon ‘selection of the 1 relative pear to demonstrate > that the the Special Thermal Properties of Com. 
masses. The trend indicates that selec- test is subject to considerable: error. mittee C-16 on Thermal Insulating Me | 
tion of a lower M,, for purposes of ob- How ever, this is not true, since the large _ terials, for his contribution to ee work 
taining greater temperature changes | for errors. are results of exaggerated | cooperation. 


Discussion of Paper on Tests for ‘ Agents i in Concrete’ 


— 


Mr. SicGeLKow. 2. The excep- 


of the non-air-entrained “Specimens 


tionally | ‘good performance of ae consist of air and water, then it follows © 


I.—AIR-ENTRAINED 


as First phase—Cured in fog 14 days, tested at 6} 
ays. 


© soaking period noted. _ 250 fas fast ¢ 
that the ratio of air content to air plus - of freezing and thawing in water. — 


AS S.T. M. specifications, and for the 
run-of-the-mill cements which the aver- 
age engineer must count upon using for 


oe his structures these tests continue to 


of Public Works, White’ Plains, N. Y. 


210) 


February, Vol. 42, 2, 


ferred to by the authors in the freezing- water content is the ratio with which we Dynamic Cement, ‘ 
_and-thawing tests would seem to give are here concerned. This will Zz 
emphasis to the importance of the long- expressed as A/(A + W), in which Factor” | eu. yd 

time study of cement performance in and W are the quantities of air 5 
7 concrete now in progress by the Port- water, respectively, present in the 
land Cement Association. It is to be fresh mix, in cubic feet per cubic yard. 0.18 
hoped that this study will point the way Ther resistance to  freezing-and- thaw- 
rca 7 ing influence as measured by the loss in 
But all of the 1 non-air-entrained pressed as DFE, which considers the Average of other admixtures closely grovped 
cements used in these tests met the number of cycles the dynamic 


loss. (It will be understood, of course, 
that high DFE values represent great 


freezing-and- thawing ‘resistances. 


Those computed by the writer for the eae 

show the ‘advantage air en- subject. tests are somewhat rough 
4 trainment in improving the are believed to present a fair ¢ comparison 

vo sirentraines other test series examined, the DFE 92.5 | 91.5 
The authors indicate the “greater computed by those investigators will be 0.21.) | 
¥ 6-sack concretes’” and in this ‘connection, le we 0.23. 
they state “durability. of concrete now consic er_air-entraine + 73.5 43 
in freezing and thawing is primarily concretes: teste at an age npt Ave.0.221.) 

dependent upon the percentage of ble 2 |) 
voids filled w ith water at time freez- accompanying ta 027) | 
ascending order of the value of the 91.5 

28... 

0.32..; 92 

this statement, and for other and Ti is from a paper by C. E. Wuerpel* Avg. 0. 
 informstion as may develop. the information given in 6.0 

Ww, Washa, C. H. Scholer, D. W. Lewis, 7 | 
and N. H. Withy, ‘‘Tests for Air-Entraining 
Agents in Cement and BULLE- C. Wuerpel, ‘Laboratory Studies of Con- @ 9-day specimens in fog 7 
No. 163, January, 1950, erete Containing Air- Admixtures,”’ atQdays, | tested 
Assistant Civil Engineer, ester County Journal, Am. Concrete Inst., No. 4, 28-day specimens in fog 26 di days, 


TABLE II.—AIR-ENTRAINED CONCRETE. 


Avg. 0. 


Second phase—No soaking period noted, 250 
fast cycles of freezing and thawing in water 


September 


were | 
at 16 
a 
gpecin 
 qllowe 
cent d 
cycles 
ca 
i = 
TABLI 
ce 
i |  Specim 
a in air 2 
wate 
a 
| 0. 
0. 
| 
| 
{ 


‘From the foregoing tests, it seems From Tables: 
fog cured for 14 days and tested reasonable to infer that for concretes at reasonable to infer that a6 months 


and \ it seems 


Hornibrook. 4 In Table I the specimens _ 


16 days. As shown in Table IT these early ages the freezing-and-thawing age, with no saturation of the: specimens 
| specimens were fog cured for "resistance increases with the value of the until the end of that time, the effect of 
i | days and tested at 9 days, while the = Tatio 1+ that the greater the ratio 0 A/(A + is no longer of 


‘able prepared from the Hor tests 
te (Table III) it will be noted that the 
a 


It also seems to infer that 
for comparable conditions of curing, 
‘saturation, and freezing, the value of this — 


bay 
Summary: 


specimens we’ were fog cured for 14 days, 7 
to soak for 1 lay, then followed 


freezing-and- thawing tests to a 25 per ratio should preferably be 0.30 + 0.03. 
cent drop i in dynamic modulus orto160 degree of saturation as a result _ For air-entrained coneretes sub- 
to be afunction ject to saturation at an early age, 


ited a soaking also a) appears to 
TABLE III CONCRETE CON TAINING of the ratio A/(A + W) as indicated in 


RE PRINCIPALLY OF THE AIR- > 

follow y freezing-and-thawing tests to 

per cent drop in dynami dulus or TABLE. V.—GROUP, [_AIR-ENTRAINED 

Cements types I and IA. Admixtures N-Tair 

Dy namic — and Darex. cured 14 days, 
Modulus | bags © ainiatinds: | 7 stored 6 months in air, then immersed in water 
Coefficient 3 days, followed by freezing-and-thawing tests. 


followed by freezing and thawing the 
ratio . A/(A + W) should have a value 
of approximately 0.30 in the fresh con- 


the A/(A +. ratio is 


eu. yd. ; unimpo a e fre w- 
"Dynamic “Coment, «UBM rtant a and the freezing-a and- tha 
+W) | Modulus | bags ing resistance is & function of ac 
9 | Tem on the basis of the A/(A + W) 
0:28. Since the saturation or water gain authors have base their discussion on 
0.284: a | increases when the v ralue of the ratio the relative void space in the hardened 
A (A + W) is low and this in turn concrete at the s at the start of the freezing and 
ance, would appear that the state- The approach to to the analysis ysis of the 
quoted near the beginning of this freesing-and-thawing problem suggested 
discussion is amply substantiated as Mr. Siggelkow appears have 
‘Avg. 0.312. 0.5 “aA applied to concretes at an early age. merit. Tf a critical value of about 0. 30° 
ed 0.40. TABLE VI.— ~AVERAGES FOR EACH CEMENT CONTENT. 
9. 40. 
0.41. Same as in Table V. A, W, and C are the absolute volumes of air, water, a 
Cement types IA and ITA, Admixture N-Tair 


in air 2 to 3 weeks. Soaked 5 days half immersed — 
in water followed by freeze-thaw tests, first — 
cycles frozen in air, thawed in water, additional 
cycles freezing and thawing in water. Water 
q change, per cent by volume of concrete, between © 
end of end of curing and start of freezing and thawing. _ 


Thi is, of course, does not. preclude the “for the: the ratio A/(A + W) could be 
possibility that other properties of air- by further comprehensive 
entrainment may be at work in st tudy, an important new approach of 
ducing the above results. considerable value would ailable 
_ Now ! lot us consider: those concretes the ign o durable c concrete. 


mon Since item 2 in the summary 
ission is based on a 


+ _Modulus ‘Water 


| Durabilit Ch 


Factor 


with respect to the data 


B. Hornibrook, H. Freiberger, and 
 Litvin, Study of Durability and Void Char- 
acteristics of Concretes Containing Admixtures, 


significance may be open 


a additional supporting data can be 


=e of the Air-Entraining Ty Pro- 
ceedings, Am. Soc. Testing Mats., 
4i 1320- 
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light hes. a 100 
may be used with any of the accepted 
size, microfluorescence, de polarization, dis. 


‘symmetry, and microturbidity measure. 


7 ments. Tts high sensitivity opens new 


Note—This information. is based on literature and statements, “scattering power and in microchemical 
"een and laboratory supply houses. i turbidity analyses. Portable and com. 


Catalogs and rev ‘olume 3, 1950) in- d-c. amplifier which operates the panel 

cludes in its Section I on Scie antific Meth- microammeter and which may be 
Equipment Co., an article on the Polarography of Vita- directly to an external recorder, 
W« 124th St., New York 27, N. Y. — The mins and a well-illustrated article on its Full-scale deflections of the panel miero. 
7 a 24-page Catalog No. 50 lists a line of | new Chicago plant and offices. Section ammeter are made with photomultiplier 
hospital and _ laboratory equipment ‘in i; a on Scientific Apparatus covers nev, re- tube currents of 10, 1, 0.1, and 0. O1 micro- 
stainless steel including autoclaves, water instated, and discontinued items, ‘and amperes. Details are given in Bulletin 
baths, ovens, pipette washers, and shakers. changes i in spe ifications. 2182, obtainable upon 
‘The Baldwin Locomotive Works, Test- Instrument | Notes = _ Tungsten Carbide Pencil—Fisher Scien 


ing Equipment Department, Philadelphia. tific Co., 717 Forbes St., Pittsburgh 19, 
ing Po describes the _Gaert- Pa. This pencil for permanently marking 


low-cost Model 60-H Baldwin-Sonntag Scientific Corp., 1201 Wrightwood glassware is available for a variety of 
. testing machine of 60,000 Ib. _Ave., Chicago 14, Il. This instrument is laboratory tasks: sealed vials of standard 
This four-page “bulletin for measuring horizontal and vertical dis- colorimetric samples can be permanently 
plains and illustrates the operation of the — placements through a 4 by 4-in. range. identified; sheets of glass may be ae 
testing machine,.its controls and acces-— "Observations are made through tele- curately scored for breaking; tubes and 
-sories, emphasizes its features, and gives | Microscope having a mechanical working rods can be scored more rapidly than with } 
“specifications. adjustable from about 5} in. to file. The tungsten carbide point is per. 
Bulletin 313 describes the Model SF-4 infinity. For shorter working distances, a manently mounted in a knurled steel pencil 
Sonntag fatigue mac thine of + 5000 Ib. b microscope can be substituted. Measure- shaft and is protected by a cap so the peneil 
‘This two-page bulle tin tells ments wre made divided drums at- may be safely carried in the pocket, ready 


_ tached to precision les ad screws. Accur acy for’ use. x 
the testing machine works, gives P 


and contains illustrations of measurements is governed by the work- 
land _ ing distance, being greater at shorter dis- The Leh, 
showing external and interna 4 
ment, controls, and operating mechanism. tances. The micrometer drums are read- : ~ P.O. Box CQ, Menlo Park, Calif. For the 
i= able to 0. 0001- -in. It can also be supplied nondestructive testing of struc tures, weld- a 
Hagan Corp. 393 — With metric screws sandscales. | ments, vessels, and other objects too large 
Hi Meter T Dif  Podbieiniak for transport to a permanently installed 
burgh, Pa. _Podbielniak Hyd-Robot Analyzer— black-light booth, this instrument 
ferential Master Sender, a pneumatic ma- -Minneapolis- -Honeywell "Regulator Co., portability powered oper: 
i chine noob = metering element in the Industrial Division, Philadelphia 44, Pa. tion with facilities to permit observation 
anc of steam _ This is an automatic, low-temperature under intense ambient light. Two stand 
1qulc Ow iquic slice press sure -tillation apparatus, ‘applicable to routi ard Size ‘flashlight batteries supply 
- tial and similar gegen is ¢ Bull oe or research analysis. Instrumentation, — power for the ultraviolet generator which 
various mechanical, hydraulic, and is attached by a swivel joint to the wand 
y instantaneous response changes in 7 adjustable limits, provide complete control light-tight dark chamber fits around the 


applied differential and provides precise of all low-tempernture distillation vari- generator head to exclude light from the 
measurement over a continuous range from ables, ne "eee! Oe i area under examination. A sponge rubber 
50 in. water column to 150 psi. at static = rte.” eee ~ cone improv res the light seal on rough ot 
_ pressures up to 2500 psi. sehen. «al Electronik Differential Recorder— _ irregular surfaces. A series of specimen 
-Honeywell Regulator Co. holding end caps fits the mouth of the dark 
Parr Instrument Co., 211 Fifty-third Using this instrument, 


chamber so small objects can be examined 
, Moline, Il. The new 48-page instruc- quantitative analysis of mineral mixtures without removing them to a darkened 


manual for the Parr sodium pe »roxide is d up — area. A focusing eyepiece provides 3 X 
combustion bombs contains operating in- posi t Thi magnification for the observer. Alterns- 
structions for the macro, semimicro, “and thermal analysis technique. iis analyti- 


tive generator-filter heads are available for | 
micro Parr peroxide bombs, together with | a eal method is based on a study of the exo- = either 2537 or 3660 le 
an extensive bibliography and summaries thermic and endothermic reactions which 


of many important analytical tests inwhich take place when a mineral is heated. 
these ig ‘are used . Replacing the temperature and direction at which 


: The V —The r Electric 
Manual No. 116, copies of the new reaction occurs serve to identify the ma- 


Manual No. 121 will be sup i ed throu rh terial, while the amount of. heat change > rom 
gives a measure of the quantity of the which was developed “to meet the demand 
~ terial involved. i, for a single instrument that would provide 


Palen, stabilized and regulated variable d+. 

Oxygen Bomb—Schutte & Koerting voltage from a-c. power lines. Literature 

Riehle Testing Machines Division, Co., 12th and Thompson Sts Philadelphia, available on request explains in detail the 

= Machine and Metals, Inc., East Pa. This was developed in conjunction — workings of the Varicell and its operation 

Moline, Ill. Two new catalogs on Riehle : with the engineers of the Du Pont Rubber A circuit drawing illustrates how the Varti- 

Testing Machines are how being offered 'aboratories. As safety is of paramount cell operates. Ratings, outline dimensions, 

by the manufacturer. Pe (C-2-50 importance, the bomb has been made extra stabilization, and re guls ation data are als 

covers Hydraulic Compression Testing heavy with ample factors of safety in all included. 

Machines and other for testing parts. It furnished comple te with 

concrete, bric k, tile, and other construc- electric water heater, sensitive automatic — Explosicnproof Variable Transformers— 

tion materials. Catalog RU-3-50 de- temperature controller with relay, : The Superior Electric Co., Hannon Ave, 

scribes the new low-cost Model MA Uni- sure gage, recording Bristol, Conn. The new E xplosionproo! 

al Hydraulic Testing Machines. Both supply tank, and the interconnecting pip- —_— Powerstats provide a safe means of obtain 
catalogs are profusely illustrated and in- ing and fittings; the oxygen is supplied to ing & continuously adjustable source 

elude details of construction, specifica- the bomb at 400 psi. voltage hazardous areas where 

small are or spark could cause an exp 
Light-Scattering  Microphotometer consist of a Powerstat variable tram 
H. Sargent & Co., 4647 American Instrument Co., Inc., Silver former totally enclosed in a case which 
Th. Md. This new instrument meas withstand internal gas or vapor 
neluding latest entalog At the same time, the case is a 
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te. The temperature of the bath or the 
 circuls ating fluid is held constant within 
rounding the enclosure—assuring comple te ae C. at any temperature from 6 C._ 
protection. They are Underwriters’ above ambient to +95 C. if water is used 
roved for Class 1, Group D service. _- & Schwartz, Inc., Seventh St. ond ‘tie the bath fluid or cireulant, and up to 
_ Various types are available in 115- and - Tabor Road, Phil: vdelphia 20, Pa. The 150 C. if oil is used. By using a cooling 
-930-volt ratings for ossible application of ‘this electri- coil the beth, mininwwm 
can be maintained at approximately 
Force Indicators—Hunter Spring Co., _ It is suited to the drying of samples or bath is 3 gal., and the bath is small and 
Lansdale, Pa. The Apparatus Division quantities of a wide variety: of light to be easily 
has increased its line of Force Indicators 


te 12 models. In addition to the origi-— = that may be loaded on trayiér hung Molykote—The Alpha Corporation, 


on rods or hooks. Whenever 
nal model (of 10 Ib. maximum capacity) the entire heating unit can be remjved in A smooth: 
it now is available in capacit ies of 1,2, 5, gone section. ‘Drying temperaturey.As high molybdenum disulfide powder, it is a dry 
Bez. ; 16, 32, 80, and 160 oz.; and 


lubricant with a very low coefficient a 
as 300 F. may be employed. Thitlabora- 
500, 1000, and 5000 g. Tie Force’ Indi-- tory applie in the friction, One suggested use is in connec- 
uses a compensated spring mecha- 

nism (gradient error is as small as 0.1 per _ 


‘: cent) and a fully jeweled dial indicat or to 


19 and indicate force. It is useful 


m by 
the ignition by internal spark, 
flash, or explosion of the gas or vapor sur- 


Co., Inc., Silver Spring, , Md. 
Flask- Separators Funnel This had been designed for a wide range of 
— sod instruments. various —Scientific Glass Apparatus Ce, applications, typical of which are power 


Bloomfie Id, N. J. The new, Hustinx control from delicate contact-making in- 
ard heatable aratory funnel with struments, thermoreguiator and 
tly Cement Flow Table— eocks and made of “‘Pyrex’’ brand glass is instruments, when contact current, wear, 
a American Instrument Co., Inc. A new ideal for general laboratory ‘and ‘deterioration are important factors. 
and | 10-in. diameter motor-driven flow table sayes considerable time and material in Other applications ine actuation 
rth for testing the flow (consistency) of port- analytical and synthetic operations. — It motors, valves, _alarms from photocells, 
land cement, meeting A.S.T.M. specifica~ may be used for carrying out many chemi- thermal sensitive resistors, chemical solu- 
neil tions is available. _ The complete appa-— cal operations without the necessity of ete, 
neil ratus cons'sts essentially of the latest de- transferring to other flasks and may also_ 


sign of 10-in. diameter flow table, motor be used as a separatory funnel for both — Bx. 
drive, and bracket for mounting on a con-— ‘ light and heavy liquids; for determining = 

crete pedestal. — drive and its the fatty acid content of soaps; and for 

‘mounting bracket may be purchased operations which must be carried out 


separately for att tachment to manually the presence of an inert Thy 4 N S T R U M N’ NT 


operated: flow tables presently i in use. 
 Transet Recorder—Taylor 


New Weather-Ometer. —Atlas Electric 05 Robhintir ¥. This 
Tl. A new Weather-Ometer, Type XW. “ine miniature recording-receiving instru- 


Devices Co., 361 W. Superior St., Chicago, © 
__yersion of the Model X-1-A into which has iquid level, pressure, and temperature was 
been incorporated many new features em-_ developed to meet the rapid, widespread 
ployed for the first time in any weathering demand for process information at a cen- - 


and 
tral point, requiring pneumatic transmis-— 
sion. With conventional-sized receivers, locations, and other notes of 


and providing for a continuous burning control rooms often become large and con- 
; A time of 16 to 18 per trim of its carbon elec- fusing; this pointed the way to graphic — 
5 trodes as its source of radiation. = panels and to a small recorder to provide . a 
r SPERRY Products, Ine., D Dan- 


+ the needed processing deta right on the — 
Strain Ametifier—The Bald- panel it: bury, Conn., announces the appointment 
Charles T. Morgan, 21 Lothrop St. 
win'Locomotive Works, Philadelphia 42, 
This new type, portable "strain Tempilstik—Tempil Corp., » 132 W. 22nd Beverly, Mass., as manufacturer’s repre- 
¢ amplifier is " designed for use with any St., New York 11, N. Y . Tempilstiks have sentative in eastern New England, cov- a 
standard cathode ray oscilloscope to meas- sharp, rapid melting at predeter- ering the following products: nondestruc- 
ure almost any mechanical reaction said to tive ultrasonic testing instruments, includ- 
tected by SR-4 bonded resistance wire Prowl Pay ing the Reflectoscope and Reflectogage; 


strain gages. Data may be recorded by of determining industrial temperatures. hydraulic remote ;  self-sealing 


~ couplings; and transformers. Itwasalso = 
z= an ordinary Machinability y Tester—Vanton Equip- announced that George D. Demougeot has 


ment Corp., Empire State Building, Nev : 
Mixer—Fisher Scien- been appointed plant manager. on 


York 1, N. Y. A simple workshop unit for 
a Co., 717 Forbes St. , Pittsburgh 19, testing machinability of ferrous and non- __ formerly plant manager of the Ronson 
Pa. This new inixer is designed to break — 


ferrous metals, the tester investigates two Art Metal Works, Inc., Watson Flagg, and — 
up whirlpool action to produce both hori- basic characteristics of metals: (1) it Fairchild Engine & Airplane et 
zontal and vertical mixing. It is claimed measures the specific cutting resistance Jounston has been appointed 
the mixer can be used for liquid- liquid a) exerted by a material against the penetra~_ Sales Mans ager of Riehle Testing Machine s 
liquid-solid, or liquid-gaseous dispersions. — “tion of a standardized kind and shape of _pivision, American Machine and Metals, 
The mixer employs slightly curved, rotat-_ “tated © tool, the measurement being indi- : Inc., East Moline, Ill. Mr. Johnston 


paddies, adjustable for different vis-— 


2 cosities, to effect the actual agitation. | 


cated on the instrument dial in pounds per 
0. 001 sq. in.; (2) it measures whe = eacal o will make his headquarters at the com- 


ness effect of the same work material on a pany ’s factory and general saies 
hardened calibrator. Machinability index East Moline. 


A-C Resistance Boxes— Leeds & North- 


Co., 4934 Stenton Av > is Specific Cutting Resistance multiplied L. Hat has been 

sew by Abrasion Factor. These factors canbe Manager, Testing Equipment Department, 

> designed for use as moderate-precision, _ reproducible anyw here under the same of The Baldwin Locomotive | Works, Eddy- 

a adjustable standards for d-c. and a-c. general conditions, stone, Pa., in which capacity he will 

resistance measurements up to medium ts have complete responsibility for 
Principal feature of the boxes Dual- Pespene Ls Laboratory Bath operation of this phase of Baldwin's 
an entirely new < rotary switch can Instrument Co., Inc., Silver Spring, In 1947 Mr. Hall was made 

= having exceptionally and stable con- J Md. A new dual-purpose constant tem-— . M T De 

Fenistance, obtained through the use of _—sperature bath described can be used as Sales Manager, Testing Equipment 


precisely controlled temperature through partment of Baldwin, at Eddystone, Pa., 
external apparatus such as refractometers, whieh position he held until his recent 
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CARDS 


On this page page » are pean by leading organizatio ns sand individuals of — services. 


South Florida Test Service 


W. E. COLEMAN 
Metallurgists- Chemists Engineers 


NATIONAL SPECTROGRAPHIL 
ES, INC. 


| 
Spectographic Analysis LAB 0 RATORI Development and | Testing of Materials andi) 

Water Euclid Avenue velan permanency by actual exposure or OF service 

& Rising Sun Ave., Philadelphia 40, 40, Pa. Qualitative and Quantitative Analysis — | pea 34, 

ANALYSIS SHILSTONE TESTING LABOR RATORY, , W. WILLIAMS | 
_PREPARATION | INSPECTION COMPANY 

POWER PLANT ENGINEERING Chemists & Engineers Timber a and Timber Treatment Inspections 

COMMERCIAL TESTING & ENGINEERING CO. Also 


New Or! eans, Lew “Houston, Tex. 


Inspection at all leading industrial centers: 


COMPANY 
aspection, Research ENGINEERS 


CHEMICAL, PHYSICAL = 
METALLURGICAL, CEMENT ad = 


CONCRETE LABORATORIES. 
175 W. Jackson Bivd., CHICAGO, And All Large Cities 


‘Complete Chemical and Physical Testing 
Laboratories 


EXECUTIVE OFFICE: Mobile Alebema 
BRANCH OFFICES: New York N.Y. St. Lowis, Mo, 


NEW YORK TESTING 
LABORATORIES, INC.) 


307 Michigen Chicago 1, Illinois 
W.Ve. Toledo, ©. Clevelend, 


Terre Heute, Ind. Norfolk, Va 


SAM TOUR & CO., INC. 


& Mechanical, Chemical, | 
Engineers — Consultants 


80 WASHINGTON STREET, NEW YORK 6, N. Y. 


4 Consulting and Research Engineers 


- Mechanical, Physical and Electrical Tests, 
Inspections on ell materials. 


Research & Development Laboratories 


44 os Place New York 6, NY. 


~The Haller Testing Laboratories, Inc. 
801 Second Avenue, New York. 17,N. E LECTRICAL | 
MUray Hill 45358 TESTING LABORATORIESINC 


‘Testing and Inspection of 
_ Construction Materials — Specializing in technical services to these 
upon GOOD QUALITY 


2 End 79thSt NewYork 21-N 


LUCIUS PITKIN, INC. 

ESTABLISHED 1885 

“Metallurgical Chemists & 
Analysis—Sampling—Assaying 


| New York, N. ¥Y. @ Boston, Mass. 


New Haven Heven, Conn. e Plainfield, Corrosion Studies—Research 


PITKIN BLDG. 47 FULTON ST., N. Y. 7, N.Y. 


| PENNIMAN & BROWNE, INC. The Oldest Commercial Laboratory j 
4 CHEMISTS - ENGINEERS RRETT 
Engineers, ( Chemists, Metallurgiata ? Laboratory and Field Service 
Inspecting, Testing afl Inspection - Testing - Research 


Analytical and Consulting Chemiate 
Samplers and Weighera 


228 South Ninth Street Philadelphia 7, Pe. 


THE GULICK-HENDERSON | £ 


Physical, Chemical, Metallegraphic & X-Ray Laboratories 
1360-1364 West Third St., Cleveland, aad 


— TESTING LABORATORIES 


INSPECTION 
. TESTS - ANALYSES - RESEARCH 
EQUIPMENT - APPLIANCES 
MATERIALS & PRODUCTS | 


Ave. & 23rd Des Moines, lowa 


Consulting Chemists a and 


Established 


Member: American Council of Commercial 
Laboratories 


341 ST. PAUL PLACE e BALTIMORE 2, MD. 


BOOTH, GARRETT & BLAIR | 


Ch emists, Assayers, 


Samplers and Weighers 


155 AVE. of the AMERICAS 
| YORK 13,N. Y. 


LABORATORIES, INC. 


Inspecting & Testing Engineers 
Ave., Pittsburgh 19, Pe. 
(25 West 43rd St., New York 18, | 


_—— 431 South Dearborn St., Chicago 5, Ill. 


| 
Omaha Testing Laboratories 7 


ST.JOHN X-RAY 


Engineers LA B Oo R A TO Rv Chemists, Testing and Inspection 

CALIFON, Ne J Testing, Inspection, Consultation, Design « on 
Inspections; Testing and Chemical Work all types of building and paving materials. 


COBALT 60° 
Rental and Sale 


| 
Worth, Dallas,. Meustea, Texas” 


Investigation of Foundation Soils. =f 
511 South 20th St. Omaha 2, Nebraska 


EARCH, LABORATORIES, 


Please mention ASTM BULLET IN w hen writing to advertisers a 


7 

| 

| | 

an | 

i 
| 
| | 
| 

a 

| 
1) 
| 

| q 

| | 
| 

| | 


| 


Colorimeters. 


Visual 


Special Types | For or Testing 


a 


Co lors Petroleum Products 


Fluorimeter 


‘Nephelometer 


‘Complete Electrophoresis Equipment 


ALETT MANUFACTURING COMPANY: 


M 

anufacturers, of Scientific Instruments 


179 East 87th Street New York 28, N. 


UBBELONDE 


viscosi POSIMETER 


on the Principle of the Suspended ed Level 
U.S. Patent No. 2,018,305 
Kinematic Viscosity in absolute (centi-- 
stokes) obtainable directly by the following 


4 C—the calibration constant of the instrument 


t—the efflux time in seconds oo 


The suspended level is formed at the base of 
the capillary. The efflux time is the interval, 
after the formation of the suspended level, re- 
quired for the fall of the liquid betwe between two 


Avail: ible in sets of three capillaries or singly. 


and three intermediate capillaries. Cali- 
brated or uncalibrated. 


| Accuracy +0.1%. Small, UNME ASURE! 


sam rec uired. 


Checks and with same at different 


The Ubbelohde V bavdieuins hes been adopted by the. 
American Society for Testing Materials as Tentative 
Standard D 445 - 42 T. 
Bulletin UV 297 sent on 
Qube or from leading laboratory supply én alers. 


FISH-SCHURMAN CORPORATION 


East 45th New York 17,N.¥Y. 


September 1950 Plea vase mention AST! M LL ET r IN w then w mriting to advertisers: 


RSION OF LARGE UTTROW SPE TROCRAP 


snersion. WHERE YOU NEED IT MOST 


The di tells the story. Greater dispersion in the ultra. 


violet range with the B&L Large Littrow than with any _ 


other | spectrograph. You get sharp, clear identifying lines 


from 2200A to 3500A—the range where most of the major 


elements are found . «+ where poor separation of spectral 


lines prohibits satisfactory work with instruments of 


WRITE for information and demonstration. Bausch & 
Lomb Optical Co., 636-U' St. Paul St., , Rochester 2 2,N. Y. 


USCH & LOMB, 


— 
2 800 Pounds 
| 
q 
| 


CERAMIC THICKNESS GAGE 


An electric thi that a simple, 
ve tof the: thickness of “nonconducting 
evatings on metals. Write for information. 
-Turbidimeter - Gov't. Spec. SS-C-158b_ > 
Calorimeters C 186 - 49 Gov't. Spec. S$S- C-158b 
"Indentation Testers D 517-40 


BOWEN & COMPANY, INC. 


i 
BETHESDA 14, MARYLAND 


ELECTR MULTIPLIER 
PH 4107 TOMETEI 


Designed for general purpose measurement of very lo 
_ light intensities. Photo-multiplier tubes affording high 
sensitivities are used | as detectors and and obviate the ane for 


i ‘By choice of a photo-multiplier having optimum char- 
acteristics in the ultraviolet or visible region of the spec- 


trum, the use of the photometer is readily extended to 


_ additional amplifiers. 


_ The photometer is comprised of three units: (1) detec- 
_ tor, (2) power supply and controls, (3) galvanometer. This 
, arrangement makes it convenient to use directly | or to at- an 
tach the photometer to various instruments. 


BULLETIN 804 ON RE UEST 


P Please mention ASTM BULLETIN when wr writing to a 


. . with many uses, 


but only ¢ ly one standard d of precision 


For research, supervision or or control—in lab- 
: ‘oratory, toolroom or production line—tests made by 
2% *‘ROCKWELL” Superficial are as representative of 
hardness as those made on the regular ““ROCKWELL” 
Hardness Tester. Only requirement is that, since ; 
depth of indentation is only .005” or less, surfaces 
must be smooth and materials homogeneous al 
general testing, 

_ This instrument is especially suitable for test- 
ing very thin material, nitrided or lightly carburized 
3: steel and areas too small for regular ““ROCKWELL” 
a Hardness Tests. A Wilson Field Service Engineer 
. will be glad to discuss with you whether or not a_ 
— Hardness Tester will best 
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| 
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-C PARK AVENUE, NEW YORK 17, N. 


Symposium on High Additive Content 


NEW TEC TECHNICAL F PUBLICATIONS 


Pr exents latest information ona new w type of lubricating g oil of 


A 


Timely and 


75 A.S.T.M. members, $1. 35 


interest. 
pene technical papers covering the application of ‘sta- 


68 pages, paper cover, 6 by 9 in. 
‘Symposium on on Application of of ' Statisti ics 


36 pages, paper cover, cover, 6 by 9 in in 
“Price: 00; to. A. S.T.M. members, 75 


_ Symposium on Use of Pozzolanic Materials 
in n Mortars and Concrete 


authorities cover these interesting new moterials 


fae 208 pages, paper cover, 6 by 9 in. 
Price: to A. members, $1 85 


"AMERICAN SOCIETY FOR TESTING MATERIAL 


7 1916 Race St., Philadelphia 3, Pa. 
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FARRAND OPTICAL CO., Inc.| 
Precision Optics, Electronic and Scientific Instruments | 
BRONX BLVD.-& E. 238TH ST. NEW YORK 66.N. Y. 
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“Plastics 
_ferrovs Metals . . Textiles 
Rubber . ... Paper... other Ma- 
Is taking Test loads. 


Tension space up 


ession space up to 48 in. 


This important machine projects the sensitivity, accuracy 
and usefulness of the Baldwin standard line into the low- a A ages: j 
test- load field. Available in standard 5000-Ib. capacity, cesting. Load measured 
Accuracy of reading or 0. 15% of either range capacty. 


rar ranges of 5000, , 1000, 200 and 50 Ibs.; furnished i in 
CONVENIENT CONTROLS. Selector switch 


lower Capacities when necessary. Many new features: 


location, ‘convenient access doors, rugged construction, 

high intensity in indirect dial lighting. Automatic cycling ¢ RECORDERS. $. Baldwin 
Stress-Strain Recorders 

readily attached; operate on any load range. (Ask for 


> EMERY HYDRAULIC CAPSULE. The weighing system uti- Bulletin 262 for atin recorder information. i 


‘li he fam s Emery Hydraulic Capsule—no fluid 
Bulletin 305 gives full information on the P-T-E machine. 


¥ ao flow, no volume change, no friction, negligible inertia, 
pressure curve is alway Slimear, Ask he fora direct. 


available as an extra. 


42, Pa., U. s. A. Cleveland, 
Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, St. Louis, Washington. 


Canada: Peacock Bros., ltd., Quebec. 
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TEMPERATURES to 3200°F 


with th REMMEY LAB KILNS 


‘Kilns that feature close- control, wide 


sively used in Quality. y Control--Research— Pilot Plant Fi wing 


A 


Range—1200°F. to 3200°F. Over all Di. cones. Temp. Range—Cone 40, Range—1200° F. to 3200° F. Over- 


Gas-fired, semi-muffle; full” muffle. 53°. Type—Revolving (2_ RPM). Flo- Gas-tired, single valve control. Fuel— 

ny Propane, natural or city gas. , Stack— 
not necessary but desirable, _ 


#2350 (not 


Setting Space—24''x9''x7%"" high. 
Temperature Range to 3500° 


Fuel— Propane, natural | or city gas. © scope controlled. — and 


)RIMETER 


+t — andy rand. 


PROVIDING EVERY PACITY FOR ABL W on’ 
PRECISE COLOR DETERMINATIONS 
turn ov er _ bre ik. 


give wi atch 


absolute protection — 


“7 your finger « or your 
sm. Holder weights: 1 1, 
sures by + knob i is 2 inches 


in di ameter. No. 78- Safety Holder i 1S a 


— — value at 00. Write rite for Bulletin 190. 
4EL | 

EL ef LL G E LABORATORY 
HE 

3718 NORTHERN BLVD. LONG ISLAND CITY 1. N.Y. 
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Whatever The 


PYREX 


West Type Plain 
ondenser (2700) 


West Type $ Joint 
Condenser 


West Type 


Drip Tip. Joint 


"Condenser (2740) 


West Type Drip Tip 
T Joint and Outer 
Joint 


West Type Water-Cooled 
Drip Tip Joint 
and Water- Cooled 
Outer Joint (2820) 


rs Give You Long, 


This mark 


> 
either distillation or ‘reflux opera- 


tion, for beginning student or exacting 
researcher, there is a PYREX brand 


condenser to fit the purpose. They are 


available in Liebig, West, Allihn, Gra- 
ham, Friederichs, and Hopkins | de- 
with or without: ground joint 


connections. 


PYREX brand condensers de- 


signed not only for efficiency’ but 
long service. For example, the West all/- 
lass type (i illustrated above) have 
il walled jackets for strength but 


the protected condenser tube As thin- 
ee _ walled for faster heat transfer. A mini- 


A 


=e 


identifies mansfacture by Corning 


velocity of water - for greater efficiency, 


Tubulations are solidly attached to. 
enlarged bulbs for shock resist- 


ance. The all-glass construction 


vents leakage. 


bility. All- glass construction with 
ground joint connections assure you of 


= 
PYREX brand condensers combine 


properties of mechanical strength, 
thermal resistance chemical 


‘i 


maximum distillate purity. = = 


OY ‘our Laboratory Supply Dealer salese 


man will be glad to give you further 
details on PY REX brand condensers. 
Consult him; he i is well- — on all 


—— 
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PARR Calorimeters can be furnished 4 
with either single or double valve PARR | 


m 
The Series 1300, plain jacket calorimeter, 
employs a non-metallic insulating “jacket 
which holds thermal leakage to a minimurn. 
Radiation corrections must be applied using © 
the procedure specified in A.S.T.M. Desig- 
nation: | D271-48. 


~The he Series 1200, Adiabatic Calorimeter, 


requires no radiation corrections thereby 
permitting ra rapid tests with minimum — 


lations. 
Ae For | complete details see your PARR de 
or write direct to the factory. 
Series 1200 
Adiabatic Jacket 


Engineers and Manufacturers of PARR 
Calorimeters and Pressure Reection 
Equipment. Established 1 899 


=Gaert 
"STANDARD AND CUSTOM BU 


OPTIC AL INSTRUMENTS FOR RESEARCH 


Microscopes, Telescopes, and Telemicroscopes mounted. for Linear, Coordinate 


‘Interferometers, Interference 
Polarimeters, , Polarizing Prisms, Polarizing ng Assemblies” 


© Optical Ber.ches, Collimators, Nodal 


Instrument Optical | Parts, ‘Reticles, Dividing of — 
Cire Circular Scales” 


| 
1 


om a list of all standard instruments ame 
and reference to the bulletin i in which each i is described. 


THE GAER 7 N EI R SCIENTIFIC CORPO Rr ATION 
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Lancaster” 


institutes. The unit fully en- 


closed with dust cover equipped 
ith ls for desirable dust 
e seais or esi abie 


Dayton, Ohio 


= 


‘THE PC. First developed in Detroit, Michig jon 
- g Los Angeles, California 


@ minimum size ‘Lancaster’ — 


unit. it is exce tionall well 
unit. ptionally well 


“suited for precise, ‘dependable & = ‘New New York 

Metals” and similar St. Missouri 

compositions. Both the pon and 4 

ng tools are positioned to Seattle, Washington 


Trenton, New Jersey 


name of the authorized agent 7 
for “Lancaster Mixers” whose 


location i is nearest to you. | 


50 me pntion BULLETIN when wr writing to advertisers 


1 — > pen viel production on 
— || | 
| 
. 
| 
| 
: 
Tho of. a | 
applied to ger practical value production unit siz Mixers 
o general i alue of “Lancaster t sizes. This 
for free b ndustrial m “Lancaster” Mixers _ This 
e bulletins. No. mixing problems. \ xers when 
ins. No obligati xing problems. Wri lay 


—— 
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Table Un Testing Machine 


‘Tensile Flexure * Shear . 


‘Procec 


for Testing Soils 


prepared with the cooperation of leading | 
authorities in this field. — 


pages, paper or cloth cover 


Explorations and Sampling = 


ie — Phy sical Characteristics and Identification 
Phy: sical and Structural Properties 
IV as and Construction | Control Tests 


— Bearing Tests in Place and Dynamic Properties 


“length 64 eight 42 inches, ¢ depth methods standardized by A A.S.T.M. through the work of 


D-18 are given in their approved form, and 


inches, weight, net 1200 Ibs.- sa 


in veoh of the five parts of the compilation are included suggested 
‘modifications of these, and numerous other “suggested methods 
which have used with some success by their and 


in Cott. to AS. M. 


~The committee dev oted much time and effort | in making the book as 


standards —suited for production- tine testing aluable as possible. ® hove general introduction and a separate 
foreword to each the five major divisions ered. 


“dams, structures of all kinds, and any problems in the field of soils. 


— load rai ranges: :0 30, 000, 0 6, 000, 0, and 
0-600 Ibs.—-or, if desired: 0-15, 000, 0 03000, 


7 


or 0 -300 Ibs. Ibs, 


Lever | calibrated bar bar \ system 


in sustained accuracy. All loading 
speeds are infinitely variable. Controls are 


convenient and ‘simplified. Stroke i is 15 in. 


“4 work c clearance between screws—-2 


‘Prices: ‘Paper, $3. 78; to AS. -T.M. members 
Complete !nformation, | Write 
$2.80. cloth b bin nding, add 65 cents. 


— 


~ AMERICAN SOCIE T TY FOR TEST TING 


1916 Race Street, Philadelphia 3, Pa. 
Irvine, Warren County, Pennsylvania 


Please mention AST ‘BUL L N when weriting | to advertisers 
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| | 434 pages, paper and cloth cover | 
6 by 9 in. page size | 
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. . provides the metallurgist with the most 
complete line of modern designed precision 
_ machines for specimen mounting and prepara- 
tion available anywhere in the world. This 
a finely made equipment has been developed — 
through a thorough u understanding of the | 
te requirements of the metallurgist and a rigid 
COinsistance on perfection in the 
construction of each item. 


Operator using the new Model Ni No. 1506 low speed | pol- = = needed rod metallurgical resting from 
isher. Section of laboratory equipped with No. 1251 Duo | cut off machines, moulding presses, and grinders to- 


_ Belt Sander—No. 1700 Electro Polisher—No. 1315 Press. - the ‘mechanical or r electroly tic polishers i is included 


a ‘In setting up complete laboratories or adding 


_ THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT items to present equipment the metallurgists will | 


INCLUDES . . . CUT-OFF MACHINES @ SPECIME 
_MOUNT PRESSES @ POWER GRINDERS e EMERY ; aa in the Buehler line of coordinated equipment 


PAPER GRINDERS @e HANDGRINDERS e@ BELT everything needed for producing the best work, 
SURFACERS @ MECHANICAL AND ELECTRO POLISH- i 
_ ERS @ POLISHING CLOTHS @ POLISHING ABRASIVES _ with speed and accuracy. — 


| 


Write for bulletin of new equipment or infor- | 
mation on any specific item. We invite correspond- 
ence relative to setting up complete laboratories — 


suitable for any 


Liu R cA 


e mention ASTM BULLETIN when writing to adv erlisers 
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you much ‘mor re “than with» 


Cement, petroleum, ferrous and ‘non- -ferrous 


metals, rubber, of 


per the hundreds of laboratories ‘using | the 


A s T M methods. 


WHATMAN Filter Papers are widely used 


— 
oes controls reagent- -feeding and permanent- 
yy records Performs four functions at 
With non- personnel, runs titrations in frac- 
) | 


LABORATORIES (Names on request 


1. "Paid fo ‘itself in en months. 


. "Now run 60 titrations per d day; formerly only 10. = 


‘these laboratories because are” 
“uniformly ‘reliable, immediately 


= 
SS 


= 


3. "Frees our for 6% hours of other work per 


4. “Cuts titration costs to scarcely one-third.” oe 
4. 


* Nothing like it on the market! 


are > yours for the > 
+ Surprisingly low "price! 
° Two complete titration set-ups! 

Performing a highly complicated operation with reliable 7 


simplicity, this product i is typical of those made possible 


ANGEL & C0., 


recision n Scientific C 
The FINEST Resear 


W. Cortland Chicago 47 
IN NEW YORK PHILADELPHIA SAN FRANCISCO 


mention AST BU L EK FIN when writing to advertisers” 
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U NTIL now the apparatus required for either visual or photographic observation o of — 


photoelastic. stress, either Static or dynamic, has been cumbersome, expensive, 


Through use of the G-R STROBOLUME as a very high- light source for 
photography, all of these objections have been overcome. F ormerly, photographic The Type 1532-A STROBOLUME in place, 
: exposures | ran 1 into ‘minutes; the bench set- -—? accordingly had to be carefully de- with its power supply at the right. One knurled 
readily removes the STROBOLUME lamp 
_ for substitution of the standard incandescent 


an assembly of comparatively light rods, ‘supports pa dise mounts, this lightness lemp fer vieusl cheervation. 


- being possible through the extremely short 40-microsecond ex exposure provided by © Strobolume, complete and ready touse, $225. 00 


theSTROBOLUME. 


‘This new Polariscope in its | many jfeatures; 


e An unusually large field — 8 inches Complete e portability . . . weighs only _ | B Type 1534-P2 Diffuser 

diameter 32 pounds. . . quickly assembled and C Type 1534—P1 Polarizer 


—_ 


Very simple. "means for making dissembled . . . ideal for lectures and D Type 1534-P3 Strain Bridge for Sample 
stresses requires only a standard Easily removed quarter plates and Type 1534-P5 Filter 
camera with an f/4.5 lens polarizers A 
G Type 1534—P4 Camera a Bridge (Camera 
a ime exposures no longer necessary @ Simplified replacement of damaged not supplied) 
ed 


E Type 1534-P1 Analyzer 


the STROBOLUME flashes in elements . . . snap-in assembly Type 1534-P7 Shafts (furnish 


401 microseconds . Convenient to use... horizontal and incheslong) 


The 40-mic flash stops vertical adjustments over wide ranges | ssories Required for Photography 
‘Motion for dynamic stress patterns - simple r than an an optical bench AG-R Type 1532-A STROBOLUME 


= 


Unusually short wave length light . low cost Standard camera, preferably with ground 
very high sensitiv ity glass focusing, with {/4.5 or faster lens 
~ Wratten No. 75 front-of-lens filter, recom- 
mended to reduce effec ts of normal room 
lighting 


‘Please mention AS’ rm BULL ETIN when ‘writing to ) advertisers” 
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Ceneo Titration-pH Unit is designed for Of 
tion on 115. volt, 60 cycle A.C. for fast and accurate | 
a titration and pH measurements. Suitable for precise 

control of neutralizations, oxidation-reduction reac- 

_ tions and precipitations, may be used for electro- 

metric measurement of pH \ values of aqueous or partly © 

nonaqueous solutions; tests for neutralization value of 

petroleum products (A.S.T.M. Method D 664-49); 

chemical analysis of inorganic alkaline detergents; 
tests for industrial wastes; and determining the 
number of petroleum products (A.S.T.M 


wil 
in ferrous” 


chromium, “copper, manganese, nickel, nitrogen, phos- 
phorous, selenium, sulfur, tin and vanadium. Aluminum 
may | be studied for content of calcium, chromium, 
“copper, iron, “magnesium, manganese and tin, In 
4 addition to aluminum, other non-ferrous metals may 
. tested. These include: magnesium and its alloys; _ 
and bronzes; 
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| 


zine- base die casting 


“THE COMPLETE TITRATION UNIT 


‘The complete unit consists of No. 20945 Titration 
Stand Assembly, No. 20965A Titration- pH Meter; eo 
No. 21106 Glass and 21144 Ca! omel E'ec! 
with 30-inch leads; and a set of I No. 15938 980 


AL SCIENTIFIC. 
Apporaius Instruments » Chemicals : 
1700 IRVING PARK ROAD. CHICAGO 13000 

NEW BOSTON SANFRANCISCO NEWARK LOS ANGELES TORONTO 
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‘ 3 Precision of automatic temperature control in the Sargent bath | 
i 


a 


‘Range: to 210° 


- 


THE 


VISCOSIMETER. BA TH 


fer Rinematio Viscosity 


The Sargent viscosimeter bath has been in general use, in its” _ 
_ essential form for more than 10 years and because of the soundness — 

of its design, the present stock differs only in minor refinements _ 
from the original models. 


s actually, at least as good as its rating of +0.02° F. and in order 
to attain this degree of efficiency we believe an oil bath must have _ 

1. Lagless heaters formed of of easy gauge ces relly 


exposed totheoil, 


_A high rate of circulation using directed turbine flow. 
permanent. and intermittent 


2 
a Variable input to the | 
such that the steady heat supply can be set to compensate the | 
greater part of the steady rate of heat loss, leaving a minimum 
wattage to be applied the intermittent heater, as the cyclic” 
increment. 


5. Thermoregulator of the maximum sensitivity compatible with - 


The | proper balance ¢ of these factors makes the Sargent v viscosi- 
Be eter bath the only bath which we are certain is capable of the 
rated precision when using oil as the bath medium and operating 
in the vicinity of 210° F. acs 


4. Double altel container. 


Dimensions: Inner jz jar 10”, 0”, depth 10" 
Gutter jar diameter 12”, depth 12” 
Maximum Power Consumption: 1200 watts. 


$-83255 VISCOSIMETER BATH—Oil, Constant Temperature High - 
Precision 0.02° F., Sargent (Patent No. 2,037,995). As described, for 
_use from 115 volt 50/60 cycle A.C. circuits. 


SAI RGENT 


SCIENTIFIC LABORATORY INSTRUMENTS - APPARATUS - CHEMICALS 
E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, 1LLINOSS © 


- MICHIGAN DIVISION, 1959 EAST JEFFERSON STREET, DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION, PEELER STREET, DALLAS 9, TEXAS 
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ANALYZE lor, 


This new principle excitation, using a 


means of an inexpensive visual spectroscopic — 


FEATURES 


‘DETECTS 33 ELEMENTS 
Barium ‘Lithium ‘Si 
Calcium “Thallium 


Mercur 
Cerium 


Nickel 
Chromium 


 Europium 
Gatlium 
Hydrogen 


Indium 
tron 


Titanium 
Vanadium 


Palladium 
Scandium 


RAPID ANALYSIS 


Only a few minutes are required for detection of the above ele- 
ments in either simple or complex mixtures. 


Req 
equires s onl a 1a few milligrams yrams of sample for the complete analysis. 


HIGH SENSITIVITY, 
However, some elements may be detected in concentrations as 


low as 0. mg./ /mi. 


+7 
Absolute identity of the the _“interferences’ 


re ly 
aes y ewe ‘in time ‘consuming chemical cal methods. 


SAMPLE NOT DESTROYED —_ 
Sample is 100% 


Eliminates need for expensive photographic equipment and other 


"accessories re required for spectrographic methods. ae 


PRINCIPLE OF OPERATION 


A few m milligrams of the pe to be analyzed a are » dissolved ‘and 
placed in the SPECTRANAL co 
two submerged vertical electrodes. means of a 
mined fixed voltage and amperage, the upper platinum electrode 
_ submerged in the solution, produces an unusual continuous glow on its 
surface which is characteristic of the elements present in the solution. 
= selected current excites the elements present to produce only their 
characteristic persistent lines. The elements are then readily identified — 
by referring to a specially prepared table of their selected persistent 
After the sample solution is completely recovered. 


recovered after. onalysis. 


WRITE NOW for fr free literature on the 


I Ic COM PANY 


TODD | SCIENTIFI 


s of the 


‘TOL TODD “SPECTRANA 


S. PATENTS P 


NDING 


a submerged 
awe now enables rapid positive qualitative analyses to be made by | 


‘Toon q 
a. 


TODD SPECTRANAL is supplied a 

standard high quality Bunsen type prism spectroscope a 
modified design mounted on a sturdy base which nouses the 

control and safety devices. The spectroscope is also provided | 
with an incandescent lamp of variable intensity for illumi- 
‘nating the spectroscope scale. y A vertical support rod on the 


collimator tube is provided with « an adjustable clamp for. 
“supporting the SPECTRANAL excitation chamber in front of 
the spectroscope slit. The Pyrex brand glass water —_— 


excitation chamber has a fixed lower platinum electrode 


and a 4” adjustable upper platinum electrode attached too 
heavy non-reactive metal support rod with an insulated 
handle. This chamber is also provided with a single-wall 
reer a three- way stopcock ot bottom for removing | 
sample after analysis and for water flushing the chamber 
after use without the need of removing it from its support. 
The unit is finished with a brilliant black baked-on enamel, 
has 6 feet of rubber coated cord with plug, and is for use | 
on either 10 volts a. c. or d. c. Over- all 18” 
ating instructions included. 
TODD “'SPECTRANAL” 


and manufacturers of special scien apparatus. 
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a BECKMAN MODE LB 


PH nore ETE 
for. lastic orru 
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‘GLASS: PRISM _SPECTROPHOTOMETER, 
Beckman Model B. De signed especially for. 
‘speed in routine analyses 


with, “tungsten. ‘lamp built-i in a.c. 


cating me ter reading directly i ine both absorb: ance 


| and percentage tral insmission. 


Wavele scale approx. 220 long, graduated from | import ant part of the tests at B. C 
320 to 1,000 mmu, readable and reproducible to 0.5 mmu : : Laboratories involves subjecting products | to the destruc: 
in the ultraviolet, to 1 mmu in ‘the visible e range and | to” tive e effects of weathering cc conditions they will be 
2 mmu in the near infrared, with an absolute accuracy, ye expected to meet in service. By u using Atlas Fade-Ometers | 
within: 5 mmu. Stray light i is negligible. An effective band and ‘eather-( -Ometers” it is often possible to obtain 
width of 5 mmu or less can be obtained over the spectral | | quickly, in advance of actual service, assurance that new 
‘Tange 320 | to 625 mmu using the blue-sensitive phototube materials will have satisfactory resistance to cracking, 
checking, chalking, fading or ititied! of color, or 
or perce entage transmission can an accuracy to 
Beckman Glass Prism Int the Fade-C Ometer—used to check the reaction 
320 to 700 mmu, as above described, consisting of mono-. 


: any material or type of finish to the deteriorating effects 
chromator with glass prism and two slits; blue-sensitive 
phototube; removabie holder with set of four square plastic of “sunlight—plastic materials such as Koroseal are tested 
cells, 10 mm liquid length; voltage stabilized amplifier for 7 " ’ 
operation on 115 volts, 60 eycles a.c.; and 6-volt tungsten for or permanence of bright color. The Weather-Ometer 
lamp for operation from re battery 
—which accurately duplicates rain, heavy dew, sunlight 
NOT oe ‘ pe be extended to 1000 mmu by ae use of and thermal shock—offers co co mplete control of these ele- 
t Ss bl t $42.50 
om : ments so that any desired climatic cycle can be 
Bi itto, Dut with externa constant voltage ranstormer for 7 > 
_ Operation of both tungsten lamp and amplifier from 11! 5 Results of tests in the Weather-Ometer are used teed 
volts, 60 cycles, a.c., eliminating the necessity for evaluation of the aging and 
Mo 


test. “corresponding to outdoor exposure. 


URI TH machines are easy ‘to rate, fully a’ 


A R T H UR ee. | TH OMA $ co and may Ss safely bel left i tin continuous | = ration overnight 


attention n from the operator 


LABORATORY APPARATUS AND REAGENTS. 
WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


able AL ANCE. Phitadetphia 
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_ _ A TYPE OF FILM FOR EVERY PROBLEM 


The purpose hi provide the recording medium best suited 


of radiographic f: Kodak 
continuities va for the thie nes ss of the w walls of _ any combination of radiographic factors, Kodak pro- 
: duces four types of industrial x-ray film. These — 


provide ide the means to check castings and weld effi 
C uipment ¢ ciently: ‘and thus extend the use of both pi processes 

‘Type A—has high contrast. with time-saving speed f or 

study of light alloys at low voltage and for examining 
heavy veer 1000ky. Used direct or with lead-f foil ser ‘Teens. 

Type M _provides maximum radiographic sensitivit 

under direct exposure or with lead-foil screens. It has extra- 


Pe arte -fine grai ain. fine grain and, though speed is less than in Type A, it is: 


raphy | of the light meta ‘Is ige adequate for light alloys at average kilovolts age and for 


internal oil 


Type s the highest available speed and con 


i when exposed with calcium tungstate intensifying screens. 
RADIOGRAPHY Has wide latitude with or 
MODERN INDUSTRY 


posed ¢ direc tly or with lead seree 


r Aw alth of invalu: able. data. 7 K has contrast with high 
y r ) y ss Ss 

radiogri aphic principles, pract tice, ‘and 4 for gamma ray and x-ray work where highest possible spee 


ded at available kilovoltage without use of ales yum 
tecl nies. P rofuse ‘ly with is nee use 


photogr graphs, colorful dri rs, dla- ~ 


grams, and chi irts. Get youre 


your loc ‘al x-ray dealer—p rice, $3. EASTMAN KODAK COMPANY 


X-ray Division Rochester 4, N.Y. 


Radiography... 


anothe r important 


of photography 


| X-RAY FILM, TYPE M 
X-RAY FILM, TYPE Mm 
ters 
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MIN TE CARBON 
DETERMIN. TOR 
DETERN 
9 9 


@ccuracy assu 
fan cooling gase 
to meniscus 
line, automatically 
ric pressure, wi 
selection carbon 
percentage iseales. 
Accurate within 


TH 
iG DETERMINATOR 


cordance with A.S.T.M. 


specification accuracy 
within 0.002% inorganic 
or organic 
Simple procedure. 


HIGHEST 
insula- 


“tse 3031D Boats Zircotubes to 


reduce operating cost “of analysis. 


Use Dietert-Detroit Carbon and Sulfur 

Determinaters Econsmicet 


materials. 


Advertising Message 


Reaches More 


| Interested Readers 


_ The more than 9000 readers. 
of the ASTM BULLETIN are © 
found throughout industry, 
wherever research and» 


ing materials is in progress 


may be asso- 
ciated with industries a as 

varied as as steel, cement, | plas- 
tics, or petroleum, they 


| united this common > 


‘interest. 


Eight times a a the 
BULLETIN reaches this group 
technical papers, “news 
items, and other pertinent 
information relatinc to their 
field of interest. This is the 
| aimed at this group. 
A.S.T.M. read 
the 1 non-technical pages 
the BULLETIN regularly for. 
information relating to 
mittee work, administrative 
news, regional meetings a. 


the like. 


of the BULLETIN these men | 


look for specific inform an 


on: availability of new test- 


pages 


ing a and research equipment 
a and assistance in specifying 
equipment for their de- 
partments, as well as testing 


instruments used in 1 Standard 


| AS.TM. Test Methods. 


Remember! ou reach 
> interested readers: 
and testing equip- 


_ ASTM BULLETIN. 


YOU WILL FIND IT 


VALUABLE FOR | 


READY REFERENCE 


This brochure, file catalogue size 


8’2 x 11”, contains needful facts 
and | information on Brinell hard- 
ness, ductility, compression, t ten- 


sile, hydrostatic 
> y > Vv 
testing machines and provi ing 


rings. Also information on special 
equipment. 7 may at 


transv erse 


testing 
some time want to have quick in-| 


formation on physical testing equip: 

ment and this catalogue - in your | 

files makes s such information avail- | 


able to you immediately. 


8831 


Without obligation send me your brochure 
on testing manent. hee: special folders on 


s (check your 


Detroit 4 4, 


following tyne 


Hardness 


Proving Rings 


Attach coupon to your | letterhead 


mail 
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‘on Tay 


lain, 
Pr recisi ion- 


Armored or Pocket-T 7 
built and designed for” maximum 


before” pointing graduating 


rmanent accurae 


Write for Taylor 


_ Taylor Easykleen Plain and Ther- 
mo-Hydrometers are built with the 
same prec ision. amline design 

assures correc eadings. No trap- 


ping of bub bles on hydrome rte r sur- 


faces. Hydrometer: sink rapidly 


floating point. 


Also Special Designs made to © or- 
r sel 


fo 


ientifie, research a and 


. Availab le with all 


¢, pressure, and liquid level. 
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ATLAS ELECTRIC DEVICES 


BALDWIN LOCOMOTIVE WORKS . 
SAUSCH & ‘LOMB OPTIC AL 
& CO, INC. 
BUEHLE R, LTD: 
BURRELL CORP. 

CENTRAL SCIENTIFIC 

CORNING GLASS WORKS ie 4 


DIETE RT CO., HARRY w 


EBERBACH & SON 


B 
BC 


FARRAND OPTICAL CO. 
FISH-SCHURMAN GORP: .... 
ISHER SCIENTIFIC CO. 


RkTNER PIFIC co 


GE ‘NER AL R ADIO CO: . 
HE LLIGE 3, INC. 


LE GLASS CO... 


KLETT MANUF AC TU RING CO woes 


DIVISION, A 


TESTING 


MACHINES 


v1. INSTRUMENT 

.. ARTHUR 

»D SCIENTIFIC 


BUE INSTRU ME NTS (DIVISION) 


PROPESSIONAL CARDS 


“INDEX TO ADVERTISERS 


M 
St 


(TAG 
Inside Bz 
INSTRI MENT CO, INC = 


ERIC 
de Front 


Ss 04 ertise 
I lease mu me vlan AST M BU L LETIN w hen voriting lo advertisers 


| ) RY 3) | . Inside Front Cover 

ig 
4 | 
NATIONAL FORGE & ORDNANCE CO. ........ «94 
OLSEN TESTING MACHINE CO., TINIUS . Outside Back Cover 

EEL CITY TESTING MACHINES, INC. . 
*k Cover 
IN HOME AND INDUSTRY 
1950 Senter 1950 


BURRELL -COMBUSTRON MODEL 


Designed with the cooperative efforts of 
7 leading steel chemists for steel chemists 


‘The Burrell € ‘ombustron i is a high fre ene h ater for carbon-by-cor 


hustion analy sis in steel. 
signed | with the cooperative efforts of le ading stee ‘le € hen Burrell 


Corporation has de ve ‘lope d a highly efficie nt it and ¢ e “onomice al unit to 


the increasing de “mands | for. rapid and accurate carbon de ter minations 


stee 


Attractis sa compact bench model 
heater, sav ing spa ace e excessive heat in the thor ‘ory. 


Ready for instantly —No preheat time require 


Burrell Combustron will accommodate all types of steel samples, 
ranging coarse | to fine, me and low to high ¢ carbon cont nt 


horizontal we sreater sav ings In ope ratings cost through liming alion of “ntiona 


assembly tube. o heatin ig elements to replace. 
— Incorporates the use of transparent horizontal tube and standard boats— 
No extra accessories needed. 


Available for e sithe 15 volts or 2. 30 volts, 60 ) cycle, phi ise. 
& Ask for Bulletin 319 for furthe r information” 
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Xperts ine eve ry field hi ave long “TAG ASTM. CERTIFIED TESTING set 


known the value of hel Ing able \ of nine matched 
to choose just the right tool for the “thermometers reading from — 36 to 


introduc tion ad the new Master Set ts 


A. S.E.M. lertifies “dd Xtreme. Precision. » individucl calibration certificate 
The rmome ete rs. TAG thue extends this total immersion. 
sound | prine neiple to the field of exac ting ‘ 


a matched set of nine thermometers. 


you can select the one best suited to 
whate ver test you may be running. AM 


the rmometers conform to A.S.T.M. st: of 


accurac y. and each is provide with i itsown 


and 
calibration certificate to compe 


individu al se ‘ale characteris “tic 

Pace din prote tive plus h-lined case 

De ‘live ries of these ne matched sets 
‘stock! Be sure to write e for full details! 


| 
WE ESTON. N ELECTRICAL INSTRUMENT CORPORATION 


Manufacturers al TAGliabue se and Weston 


714 Frelinghuysen uysen Avenue, Newark 5, N. 


| 
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Burrell | 
‘Meet 
nodel 
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— 4 q 
idest st spread o of f capacities d one 
‘machine—O to 60, 000 lbs.: Ot 


‘1, 000 : 0 tol 200 Ibs. A | 


rat ranges | 


W hen equipped with 2 an n Olsen Re. 


corder, recorder d scale 


are 100 to ly minimum. 
ss... 


Selec range | Indicating System 
aléotran Unit, 


Choose a any of the 1 ranges at the fip 


ofa a switch. Allz ‘Zeros ider ntical, 


Load ranges ¢ can be changed under 


28” ” diamet eter dial with a-pre- 
‘cision “uniform graduations All 


‘ranges are on or one > easy- -to-read dial, 


Automatic, fool- L-proof range ind indi- 


in use. ‘ange 

“lighted. | 
q 


Simplified Controls. 


Larger capacities ava available up to 


* call 
Navy, and 


pall 
And in addition, low cost. 


v0 Olsen vdraulic ulic | Writetoday fer 


ig & Balancing Mach h 


OLSEN 


‘ Easton Rd., Willow Grove, 
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